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ABSTRACT 


This paper stochastically models a single-node telecommunications 
system both with and without the use of intelligent multiplexing. Intelligent 
multiplexers take advantage of the idle periods or silences that occur during 
the course of speech transmissions to merge (or multiplex) packetized 
talkspurts from more than one source onto a single channel. This allows for a 
more efficient use of available bandwidth, thereby reducing the amount of 
bandwidth required to carry a particular traffic load. Digitizing speech into 
packets of equal size also allows for compression, further reducing bandwidth 
needs. By comparing the models for systems both with and without 
multiplexing, we are able to determine the reduction in bandwidth which 
may be expected for a particular grade of service (measured by blocking 
probabilities). A bivariate continuous time Markov chain model for a 
multiplexer is presented. An approximation is introduced to calculate 
limiting blocking probabilities much more quickly and for larger systems than 
is possible by solving a set of linear equations for the bivariate model. The 
accuracy of the approximation is explored through comparison with the 
bivariate model; the approximation provides a somewhat conservative 
estimate of blocking, but is close enough to be used as a tool for the range of 
relevant values. The approximation is then used to compare blocking 
probabilities for three different levels of speech activity. Results are shown in 


tabular form. 
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THESIS DISCLAIMER 


The reader is cautioned that computer programs developed in this 
research may not have been exercised for all cases of interest. While every 
effort has been made, within the time available, to ensure that the programs 
are free of computational and logic errors, they cannot be considered 
validated. Any application of these programs without additional verification 


is at the risk of the user. 
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I. INTRODUCTION 


The field of telecommunications has been advancing at a tremendous 
rate in recent years, assisted by the decreasing costs and increasing capability of 
microprocessors, as well as by deregulation of the industry. New products 
and capabilities are coming online at an astounding rate. It has become 
commonplace to transport data between computers with the use of modems 
along standard telephone lines at ever-increasing baud rates. More 
companies every day are opting to use video-conferencing as a replacement 
for time-consuming travel to business meetings. Fax machines are now 
priced for use in the home as well as in the office. Cellular phones for use in 
automobiles and airplanes make "getting away from it all" more difficult 
than ever. The latest sensation to hit the consumer market is a telephone 
with video screen to view the person on the other end of the phone line (if 
they have the same device, of course), also priced for home use. There seems 
to be no limit to the potential market for increasingly sophisticated (i.e. 
bandwidth intensive) telecommunications products. 

In order to provide economical transmission of high bandwidth data, 
such as fax and video, it has become increasingly important to find 
inexpensive ways to increase bandwidth and to conserve the bandwidth 
available. A variety of technical innovations, such as fiber optic networks, 
data compression techniques, and multiplexers, have been developed to do 


just that. 


A. WHAT IS MULTIPLEXING? 

Multiplexing techniques are designed to reduce bandwidth needs, thereby 
reducing costs, by sharing bandwidth among network users. Intelligent 
multiplexers accomplish this by sending the packetized information from a 
large number of channels onto a single wideband channel, without 
transmitting any of the silent periods. This achieves very high utilization 
rates along the single channel. 

Intelligent multiplexers take advantage of the idle times that occur during 
the course of any telecommunications transmission to make more efficient 
use of available bandwidth. Speech conversations, for instance, are silent 
about 60% of the time; when one person is speaking, the other is normally 
silent and listens. Also, there are pauses between words and sentences. Data 
traffic often averages only 5-15% efficiency, tending to be bursty, occurring for 
a short time, then subsiding to occur some undetermined time later. These 
bursts of data traffic also have high bandwidth requirements. 

There are two basic types of intelligent multiplexer on the market. The 
older of the two is referred to as statistical time-division multiplexing (STDM) 
or statistical packet multiplexing (SPM); the newer is called fast packet 
multiplexing (FPM). They are both microprocessor-based, meaning both 
higher efficiency and higher cost when compared with frequency division 
multiplexing and time division multiplexing. These newer technologies will 
consequently only begin to replace what is already in use as microprocessor 


price/performance ratios improve enough to justify the efficiency gains. 


B. STANDARDS 

Due to the current lack of standards for intelligent multiplexing 
equipment, manufacturers have each designed their own intermachine 
communication systems, and no two systems are compatible. This creates 
problems when users of private networks want to tap into another private or 
public network. It can also make direct comparisons among various vendor 
products difficult for the potential buyer. 

Standards bodies, such as the American National Standards Institute 
(ANSI), the International Telegraph and Telephone Consultative Committee 
(CCITT), and the Institute of Electrical and Electronic Engineers (IEEE), are 
working on standards for equipment which will likely supersede current 
multiplexer technology. Standards seem to be evolving in the direction of 
transmitting all information (speech, data, video, etc.) in the form of packets 


or "cells." 


C DEFENSE COMMUNICATIONS AGENCY INTEREST 

The Defense Communications Agency (DCA) is extremely interested in 
exploring the capabilities of these new and emerging technologies in order to 
plan ahead for changes to MILDEP networks. Studies are ongoing to assess the 
various intelligent or “smart” multiplexer products on the market and to 
determine criteria on which to base future purchasing decisions [Ref. 1: pp. 
1.1. 

In the Advanced Design Group, headed by Dr. Martin Fischer, the 
inclusion of intelligent multiplexers (smart mux or smux) will affect the 
network topology design tools currently being developed. The key question 


for them, regarding the smart mux, is how much of a reduction in bandwidth 


can be obtained by the use of intelligent multiplexers while maintaining 
current network performance levels. Their data base contains bandwidth 
costs based on AT&T tariffs as well as the cost data for several different brands 
of multiplexer. They also know how many channels are required to carry a 
particular traffic load, expressed in Erlangs, without the use of a smart 
multiplexer. A simple way to calculate the reduction in channels needed 
when multiplexers are added to the network would allow them to do 


comparative cost analyses. 


D. PURPOSE OF THIS STUDY 

The purpose of this study is to find a simple, yet relatively accurate, way 
to determine the reduction in bandwidth which will result from adding 
intelligent multiplexers to a voice network. It will involve stochastically 
modeling a single node of a communications network, both with and 
without a multiplexer. Approximations to the more complicated stochastic 
model are then studied. 

In the next section we provided a summary of the technology. In Section 
III we review some of the relevant literature. Section IV presents a 
description of the models studied, while Section V covers the approximation 
techniques used to compute limiting probabilities for those models. In 
section VI we describe the programs used to perform the calculations and the 
validation techniques for the computer code. In Sections VII and VIII we 


discuss the numerical results and conclusions, respectively. 


1. DESCRIPTION OF THE TECHNOLOGY 


A. FREQUENCY DIVISION MULTIPLEXING 

The oldest multiplexing technique is frequency division multiplexing 
(FDM). FDM divides the frequency spectrum of analog circuits into smaller 
narrowband segments. The narrowband implementation limits the data rates 


which can be used for remote networking [Ref. 2: p. 54]. 


B. TIME DIVISION MULTIPLEXING 

Time division multiplexing (TDM), which began to replace FDM when 
remote network data rates increased above 2400 bits per second (bps), divides 
the communication link into a fixed number of time slots. Each slot is 
assigned to a specific channel. Transmission occurs in a regular sequence, 
cycling through the channels. Bandwidth allocation is fixed, and is based on 
the size of the time slot allocated to each channel. TDM is relatively 
inexpensive to implement and introduces very little delay. However, TDM is 
not very efficient in the use of bandwidth. If a channel is idle, that time slot is 
not available for use by any other channel. Also, the silent periods of a voice 
or data transmission go unused. For combined voice and data traffic, TDM 
averages Only 10-25% efficiency. TDM is unable to momentarily increase 
bandwidth for high-speed data due to the fixed time slots and bit rates. Thus, 
TDM is not well-suited to transporting a dynamically varying combination of 


voice, fax, and LAN traffic [Ref. 2: p. 54]. 


C STATISTICAL PACKET MULTIPLEXING 

Statistical packet multiplexing solves both of the problems associated with 
TDM, that is, network efficiency and ability to dynamically allocate 
bandwidth, but has two drawbacks of its own. It introduces higher network 
delay and difficulty in predicting the amount of delay. Thus, SPM is not 
suited for time-sensitive information, such as voice and video traffic. 

Instead of statically dividing the network bandwidth as in TDM, SPM 
dynamically allocates bandwidth to those channels passing data at the 
moment. Within the multiplexer (mux), SPM operates by gathering 
transmitted data from the active channel into a packet, appending identifying 
and control information, and passing the packet to the next multiplexer. The 
next mux checks for transmission errors (using the control information) and 
requests retransmission if errors are found. Any errors are corrected before 
the packet is sent on. The packetization of data also allows the originating 
multiplexer to easily perform various operations on the data, such as 
encryption and compression. 

Due to the different advantages and disadvantages associated with both 
TDM and SPM, many networks in use today are hybrids that combine the 
two. TDM is used for time-sensitive information (voice, video, some 
synchronous data and LAN traffic) while SPM is used where higher network 
efficiency and dynamic bandwidth allocation are important (primarily 
asynchronous data, and some synchronous data and LAN traffic) [Ref. 2: p.55]. 

Descriptions of the first three multiplexing techniques may be found in 


references [Ref. 2: pp. 54-55, Ref. 3: pp. 112-113, and Ref. 4: pp. 165-188]. 


D. FAST PACKET MULTIPLEXING 
Fast packet multiplexing (FPM) is a generic term for remote networking 


techniques that satisfy the following criteria [Ref. 2:p. 54]: 


° the ability to transport a dynamically varying combination of voice, fax, 
video, synchronous data, asynchronous data, and LAN (local area 
network) traffic; 


° high network efficiency, typically 90% or better; 
٭‎ low network delay; 


° predictable delivery of time-sensitive information. 

Fast packet multiplexing is the most recent of four main multiplexing 
techniques designed for use in telecommunications networks. It is very 
similar to statistical packet multiplexing. As with previous multiplexing 
techniques, it 1s a way to reduce bandwidth needs by sharing bandwidth 
among network users, thereby reducing costs. 

Unlike the other multiplexing techniques, it is designed to efficiently 
transmit a wide variety of time-sensitive information along the same 
network. 


FPM has the following characteristics [Ref. 2:pp. 56-59]: 


° it gathers each incoming channel's data into equal size cells (packets) 
for delivery over the network; 


° it begins to forward cells of a message before all cells are completely 
received; i.e. cells pass through the FPM device rather than into and 
then out of the device; 


it can interrupt the delivery of one channel's message in favor of‏ ٭ 
delivering a more time-sensitive (i.e. higher priority) channel's‏ 
message (using cell boundaries to determine where interruptions may‏ 
occur);‏ 


° the time it takes to transmit a cell is directly related to both the cell size 
and the bit rate of the network (outgoing) link; low rates and large cell 
size increase transmission time. The cell size is fixed by making it 


proportional to the bit rate of the network link. Since cell sizes and bit 
rates of the links are fixed, service times for each cell are equal; 


it eliminates idle bandwidth from the incoming channels and 
transmits only active information, so more calls can be in progress 
than the number of physical channels available. 


III. LITERATURE REVIEW 


A. QUEUEING THEORY 


1. The Erlang B (Loss) Formula 

Voice communication systems using time-division multiplexing are 
often modeled stochastically as queueing models, using the Erlang loss system 
[Ref. 5:pp. 79-81]. Here, it is assumed that calls are initiated according to a 
Poisson process with rate À, service times are exponentially distributed with 
mean length u-!, independent of each other and the arrival process; and if all 
servers (channels) are busy when a customer (caller) arrives, that customer 
cannot enter the system (gets a busy signal); that is, blocked customers are 
cleared (BCC). The ratio A/y is the offered load a, expressed in Erlangs. Fora 
given number of channels c, the limiting probability of j busy channels is 


given by the truncated Poisson distribution: 





(Au) 
lim P(r) = P XT (j = 0/1,...c) (1) 
& H 


This formulation is also found in Ross [Ref. 6:p. 390]. 
The proportion of time that all c channels are busy is calculated by 
the Erlang B formula (or Erlang loss formula) 


B(c,a) = š 
at fk! 
0 


0 


k 


where a = À/ų. 


This formula is used to determine the number of channels c needed 
to achieve a particular blocking probability B(c,a ) , given the offered load a in 
Erlangs. By plotting the Erlang loss formula B(c,a ) against increasing values 
of a, curves for fixed values of c are obtained [Ref. 5:pp. 316-317]. Tables of 
these values have also been created. The carried load a' is also easily 
calculated: 


0 ھ۷٦‎ (3) 


This is part of the method currently in use at DCA to determine the number 
of channels required along any particular trunk in the network modeling 


process for a given load. 


B. MULTIPLEXER MODELS 

Numerous models for various types of multiplexer have been developed. 
Similar models are used to analyze both computer and communication 
networks. A data-handling computer network is modeled by Anick, Mitra, 
and Sondhi [Ref. 7:pp. 1871-1894] using differential equations to describe the 
equilibrium buffer distribution. The model is used to determine the 
appropriate buffer size for a particular number of sources and grade of service. 
It is also used to determine the maximum number of sources to be allowed in 
the system. Integrated voice-data multiplexers are modeled in references [Ref. 
8:pp. 8-14, Ref. 9:pp. 1124-1132, Ref. 10:pp. 833-846, and Ref. 11:pp. 1003-1009]. 
The first reference (Ref. 8:pp. 8-14] uses a continous-time queueing model 
which models performance of a flow control scheme for a movable boundary 
voice-data multiplexer and develops a decision rule based on data queue 


length to cutoff the priority of voice. Reference [Ref. 9:pp. 1124-1132] compares 
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two different voice-data multiplexer schemes, both of which use the movable 
boundary frame allocation scheme. The second scheme uses speech activity 
detectors (SAD's) so that the multiplexer also performs digital speech 
interpolation. This allows utilization of talker silences for transmission of 
additional voice and/or data. Performance measures include: probability of 
loss for voice calls, probability of speech clipping, speech packet rejection ratio, 
and expected message delay. The third reference [Ref. 10:pp. 833-846] uses the 
index of dispersion for intervals (IDI) as a measurement tool to characterize 
the complex arrival process resulting from superposition of separate voice 
streams. The paper also describes delays experienced by voice and data packets 
using a two-parameter approximation. The fourth reference [Ref. 11:pp. 1003- 
1009) models wideband packet technology integrating packetized voice and 
data using statistical multiplexing. It incorporates a flexible bandwidth 
allocation scheme with bit dropping; results using simulation show good 
voice quality, low delay and packet loss, efficient use of transmission 
bandwidth, and protection in overload. References [Ref. 12:pp. 847-855, Ref. 
13:pp. 41-56, Ref. 14:pp. 703-712, and Ref. 15:pp. 718-728] all model packet voice 
multiplexers. Reference [Ref. 12:pp. 847-855] describes three models; a semi- 
Markov process, a continuous-time Markov chain, and a uniform arrival and 
service model; then compares numerical results of the queueing behavior of 
the three models to each other and to a discrete-event simulation and an 
M/D/1 analysis. All models assume multiple independent voice sources 
which form a queue for first-in-first-out (FIFO) service along a finite-capacitv 
communications link. The second reference [Ref. 13:pp. 41-56] develops 


methodologies for evaluating the performance of variable bit rate voice 


11 


under the following two conditions: (1) at a fixed load when instantaneous 
fluctuations occur due to talker activity /inactivity and (2) under variable load 
when variations occur due to call on/off. The authors use a Markov chain 
model in conjunction with a software package to emulate packetized voice 
and describe the probabilistic bit-dropping pattern under various loading and 
traffic conditions. The third reference [Ref. 14:pp. 703-712] uses simulation and 
analytic modeling (M/D/1/K) to examine performance of a packet voice 
multiplexer queue which employs bit dropping during periods of congestion. 
Results indicate that significant capacity and performance advantages are 
gained in the multiplexer as a result of dropping the least significant bits 
when the system is congested. The fourth reference [Ref. 15:pp. 718-728] also 
uses an M/D/1/K queueing model for measuring performance of a voice 
packet network which uses bit dropping. 

For purposes of this paper we have chosen a model which allows no 
queue to develop (blocked customers are cleared). Rather, we focus on the 
proportion of time that blocking occurs. That is, we assume that voice calls 
are so time-sensitive that no waiting time can be tolerated, so they are 
dropped (denied transmission) to avoid congestion. This is not a completely 
accurate description of what occurs in the multiplexer, however, we hope that 


it provides an adequate, albeit conservative approach. 
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IV. MODEL DEVELOPMENT 


A. THE ERLANG MODEL 

The first step toward developing the multiplexer model is to enhance the 
Erlang model with the addition of talkspurts. This will be used as a basis for 
the multiplexer model and also as a comparison model by which to measure 
the relative performance increase once a multiplexer is added. 

1. Variables 


In what follows, the following variables were used: 
C(t) is used to represent the number of calls in progress at time t. 
A(t) is used to represent the number of talkspurts (active calls) at time t. 


K is the maximum number of calls allowed (= the number of channels). 
Lambda (A) is the call initiation rate (in call initiations per second). 

Mu (uH) is the call termination rate (in call terminations per second). 

u-l is the mean time (in seconds) that a call is in progress. 

Alpha (a) is the talkspurt initiation rate (in initiations per second). 

Beta (D) is the talkspurt termination rate (in terminations per second). 
a71 is the mean length of a silent period (in seconds). 

Թ-1 15 the mean time (in seconds) of talkspurt duration. 


a/( + B) is the proportion of time that a call in progress of infinite duration 
is active. 


D/(a + B) is the proportion of time that a call in progress of infinite duration 
is silent. 
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2. Model Assumptions 

It is assumed that calls are initiated in accordance with a Poisson 
process with mean rate A. The length of a call in progress is exponential with 
mean u-i. Blocked calls (customers) are cleared; that is, new calls are 
prevented from initiation if all available channels are in use. Let {C(t); t 2 0} 
be the number of calls in progress at time t. 

Calls in progress alternate between active and inactive states as 
talkspurts are initiated and terminated. We model this process as an 
alternating renewal process where the length of the talkspurt is exponential 
with mean B-! and the length of a silent period is exponential with mean ७. 
Let {A(t); t 2 0} be the number of calls in progress that are active at time t. 
Note that A(t) < C(t). 

It is also assumed that when a new call is initiated, it is immediately 
active; that is, a talkspurt is simultaneously initiated. When a call terminates, 


it may do so from either an active or inactive state. 


3. Description 
The model is a two-dimensional birth-and-death queueing model. It 
maintains the Markov property inherent in one-dimensional birth-and-death 


, 


queueing systems, i.e the system occupies "states,” and the rates at which 
changes of state occur depend only on the instantaneous state of the system 
and not on the past history of the process. However, two variables are 
required to define the state space. The bivariate process {(C(t), A(t)); t 2 O} is a 


continuous time Markov chain with the following: 
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P{C(t+h)=c, A(tth)=a | C(t)=k, A(t)=j} 


= [Ah + o(h)] IG € k) I(k < K) if c=k+1, a=j+1, 
- [(k-j)eh + o(h)] IG < k) if c=k, a=j+l, 
= [jBh + o(h)] IG < k) IG > 0) if c=k, a=j-l, 
= [jh + o(h)] I{k > 0) IG > O) IG < k) if c=k-1, a=j-l, 
= [u(k—j)h + o(h)] IG > 0) 1G <k) if  c=k, a=j-l, 
= 0 otherwise, 
lifx<y 
where I(x<y)= 0 ifx2 y 


A rate diagram for this model, where the maximum number of 
available channels is three, is shown below in Figure 1; see [Ref. 6:p. 360] for 


discussion of transition rate diagrams. 


I5 





Figure 1. Graphical Representation of Three-Channel Bivariate Erlang 
System 


Conservation-of-flow ("rate out = rate in") equations may be used to 
describe the system in equilibrium [Ref. 5:pp. 3-4]. We let the lim, P(C(t) - k, 
A(t) = j) = N{k,j}, where (k=0,1,..., K) and (j=0,1,...,k) represent the limiting 
distribution. The conservation-of-flow equations, which equate the rate the 
system leaves each state to the rate at which it enters that state, are shown 


below for a system with three available channels: 


16 


770 ۶۶ ۸ ող), 


22-07 


BIT{1,1} + 2uI1{2,0} + plT{2,1}, 


(8 + እ + ዚ)[[11,1] ATI{0,0} + afl{1,0} + WI{2.1} + 2uTI{2,2}, 


(20 + A + 2ህ).12,0) BIT(2,1) * 3uI1(3,0) * uI1(3,1), 


(a + B + A + 20(11)2,1( 


211)1,0( + 201142,0( + 281142,2( +2u(3,1) + 2nI1(3,2), 


)28 + 2+ 201142,2( 


AI1{1,1} + al1{2,1} + nII(3,2) * 3pII(3,3), 


(3a + 38)1113,0) 


BTI{3,1}, 


(2a + B+ 3y)IN{3,1} ATT {2,0} + 3011 {3,0} + 2BN {3,2}, 


(a + 2ይ + 3ሠ)1113,2) 


እ[]12.1) + 26[፲13,1]) + 36፲1(3.3). 


(38 + 3ህ)[[3,3)ን = AI1{2,2} + ዐ:113,2). 


The sum of the terms on the left-hand side (rates out) is equal to the sum of 
the terms on the right-hand side (rates in). Any one of these equations is, 
thus, redundant and may be ignored. The remaining equations, along with 
the normalization equation 

3 k 


011 


ደ=0 7/=0 


uniquely determine the limiting probabilities. 
4. Parameter Values 
If the average length of a phone call (u-!) is taken to be 180 seconds 
(three minutes), then p = 1+180. The length of a talkspurt (B-!) must be 
shorter than the length of a phone call for the model to be reasonable. We 
also want to maintain the proper proportion between the length of talkspurts 


and silent periods. Speech activity ranges from 28% to 42% depending on 


E 


cultural and language characteristics of the user population [Ref. 16:p. 1]. If 
voice conversations are assumed silent 60% of the time, then we need to 
have B+(a+B) = 0.60. The input value for X is treated as variable; increasing 
the value of A corresponds to an increasing load on the system, where load is 
defined to be A+. Increasing the load increases the blocking probability. The 
maximum number of channels is also treated as variable. Increasing the 


number of channels decreases the blocking probability. 


B. THE MULTIPLEXER MODEL 

The multiplexer model begins with the Erlang model as described above, 
then adds the three main features which are characteristic of how a 
multiplexer functions. The first and most important distinguishing 
characteristic of the multiplexer is that it allows more calls in progress than 
the actual physical number of channels. This is accomplished by taking 
advantage of the silent periods in each conversation to merge together 
packetized talkspurts from multiple conversations. Secondly, it compresses 
the packetized talkspurt to a fraction of its original length. Third, and lastly, it 
appends header information to each packet, to allow the talkspurt to be 
recreated at the destination node. See [Ref. 17:p. 430] for additional discussion 
of the information contained in the packet header. 

1. Variables 

The following are additional variables that appear in the multiplexer 

model. À new variable (J) is added, and the value of K is redefined. Also, B-1 


is replaced by (B-1)", and service rate (s) is added. 


J is the maximum number of talkspurts allowed (equal to the number of 
physical channels). 
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K is the maximum number of calls allowed to be in progress (may be 
several times greater than J). 


(B-1)' is the new mean talkspurt length in units of bits per talkspurt after 
compression and addition of packet headers. 


b is the number of bits per second produced by the coding scheme. 


s, the service rate in bits per second, is simply the outgoing channel rate (of 
the wideband channel). 


D's is the new departure or service rate of talkspurts (in talkspurts per 
second), where f' is the inverse of (f-1)'. 


2. Additional Model Assumptions for the Multiplexer Model 
Although more calls than channels are allowed, new calls are blocked 
when the number of active calls in progress (talkspurts) equals the number of 
available channels. Voice packets belonging to a call in progress are also 
blocked (lost or "clipped") when the number of active calls in progress equals 
the number of available channels. 
3. Description 
In the multiplexer, all talkspurts from all incoming channels flow 
through a buffer, where they are "packetized" and sent forward along a single 
wideband channel. The multiplexer divides talkspurts into fixed size packets 
and attaches certain header information that allows the talkspurt to be 
reconstructed at the destination node by a demultiplexer. The multiplexer can 
also compress the packetized information so that it uses fewer bits, thus 
occupying less space as it moves through the channel. Typical compression 
schemes use either a 2-to-1 or 4-to-1 rate of compression. 
The intelligent multiplexer model is also a bivariate process 


(C(t), A(t)); t 2 0) and a continuous-time Markov chain with the following: 
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P(C(t-h)2c, A(t-h)za | C(0-k, A(02j) 


= [Ah + o(h)] IG < J) Ik < K) if c=k+1, aš s l 
= [(k-j)ah + o(h)] IO < J) IO < k € K) if c=k, a=j+l, 

= [j(B*s)h + o(h)] I(0 < j < J) I(k < K) I(j < k) if c=k, a=j-l, 

= [jh + o(h)] Ik > 0) 10 <j € k € K) I(j « J) if c=k-1, a=j-l, 
= [u(k—J)h + o(h)] I(0 < J < J) IG < k < K) if c=k, a=]-1, 
=0 otherwise, 


lifx<y 


where انت‎ ifx2 y 


A rate diagram for the multiplexer model, where the maximum 
number of available channels is three, is shown below in Figure 2; see [Ref. 
6:p. 360] for discussion of transition rate diagrams. 

In the multiplexer model, there can be two types of blocking. Outside 
calls can be blocked from initiation (external blocking) and calls in progress 
can be blocked from transmitting a talkspurt (internal blocking). Both kinds of 
blocking occur when the number of talkspurts (active calls) is at the line 


capacity 
lim P{A(t) = J} = y limP{C(t) = k, A(t) = J}. 
“ارم دب‎ 


The blocking of calls from initiation also occurs when the number of calls in 
progress is at the maximum allowed (C(t)=K). The proportion of time this 


occurs is given by 
J 
lim P{C(t) = K) = > limP{C(t) = K, A(t) = j}. 
[— مەج 0 مه‎ 


In comparison, blocking in the Erlang model occurs only when the 


number of calls in progress equals the number of physical channels. There 1s 
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Figure 2. Graphical Representation of Three-Channel Smart Mux Model 
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no internal blocking. Note that under reasonable loading it is possible for A(t) 
< J < C(t) < K, where J is the maximum number of active calls that the 
transmission line can support and K is the maximum number of calls 
allowed in the system. For purposes of this paper, we will refer to the external 
blocking that occurs when C(t)=K as outer blocking. The internal and external 
blocking that occurs when A(t)=J will be called inner blocking. By adding the 
two together and subtracting out the joint limiting probability that {C(t)=K, 


A(t)=J}, we get the total probability of blocking. 


D. PARAMETER VALUES 

The value for length of talkspurts (B-!) in the Erlang model changes in 
the multiplexer case to account for both compression of the packetized 
talkspurt and for header information appended to each packet. Packet lengths 
are expressed in terms of bits rather than time, but can be converted to units 
of time if given the line rate of the transmission medium in terms of bits per 
second (bps). The voice packet size depends on the coding scheme used. For 32 
Kbps, ADPCM coding, and a packetization period of T=16 milliseconds (ms), 
the packet size is 512 bits or 64 bytes (there are 8 bits per byte), plus a header 
[Ref. 16:p. 1]. A talkspurt of 352 ms is divided into 352+16 = 22 packets and 
contains a total of 11264 bits (1408 bytes). Each packet is then compressed. A 
compression factor of four reduces each packet to 128 bits. Appending a packet 
header of 10 bytes to each compressed packet increases the length to 208 bits 
(26 bytes). Thus the number of bits in a talkspurt of 352 ms is 4576 after 
compression and addition of headers. This compression and addition of 


packet headers to alter the original mean talkspurt length, B-! (in units of 
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seconds), results in the new mean talkspurt length in units of bits, (B-1)', 


defined in the multiplexer model as follows: 


(871) * B-1 x T-! x (& bits/packet) x ((1- compress) + header proportion) 


= B-l x b x ((1+ compress) + header proportion) 
= number of bits per average talkspurt, 


where b, the number of bits per second produced by the coding scheme, is 
equivalent to the number of bits per packet (e.g. 512) divided by the 
packetization period T (e.g. 16 ms per packet). Also note that B-! x T-! is equal 
to the mean number of packets in a talkspurt. 

Compress is set equal to four (4) to indicate a 4-to-1 compression of data by 
the multiplexer. Packet header information is assumed to be 10 bytes (attached 
to a 64 byte packet), [Ref. 16], for a header proportion of 10+64 = .15625. 

In addition, the service rate of the outgoing channel is now many times 
larger than any of the incoming channels. The Defense Communications 
Agency commonly uses T1 lines, which carry 1.544 Mbps (1.536 Mbps after 
accounting for the signalling channel) The T1 lines may be divided into 
1.536 Mbps+32 Kbps = 48 separate channels. Therefore the outgoing T1 rate is 
48 times larger than the rate of the encoding scheme. A talkspurt of 352 ms 
(without compression and addition of packet header) will take 11264 
bits+1.536 Mbps = 0.073 ms to transmit on a TI line. 

In this multiplexer model, however, we do not necessarily want to 
assume full T1 rates for the outgoing channel. Rather, we need to be able to 
look at fractional Tl rates for lighter traffic loads, so we assume that the 


outgoing rate is equal to 32 Kbps multiplied by the maximum number of 
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active calls allowed (labeled J in the multiplexer model described above; 
labeled A in the computer code). The incoming channel rate is set equal to b = 
32 Kbps. The ratio of the outgoing channel rate to the rate of an active 
incoming channel is set equal to J. In the multiplexer model, J x b is defined 
as the service rate, s. The termination rate for talkspurts in the multiplexer 


model is given by B's. 
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V. APPROXIMATIONS 


A. THE ERLANG MODEL APPROXIMATION 

As noted earlier, the truncated Poisson formula is used to calculate the 
limiting probabilities for an Erlang loss system with maximum K channels 
and input parameters A and ከ; that is, a model for the calls in progress 
(C(t); t2 0] is a continuous time Markov chain with transition rate diagram 


shown in Figure 3 [Ref. 6:p. 360]. 





Figure 3. Transition Rate Diagram for Calls in Progress 


To deal with the bivariate Erlang system, we need to consider the two 
additional parameters (a and B) which describe talkspurt initiation and 
termination. Fix the number of calls in progress equal to k € K. A model for 
the number of active calls in progress is a continuous time Markov chain 
with the rate diagram shown in Figure 4. Since the calls in progress are 
independent of each other, the limiting distribution of having j active calls is 
described by the binomial distribution; 

j k=) 
lim P{ A(t) = jlk calls in progress} -ի | = | | p | (4) 


at+B})\a+B 
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Figure 4. Transition Rate Diagram for Active Calls in Progress 


Limiting probabilities for the bivariate Erlang system can be approximated by 


combining the truncated Poisson distribution (1) with the binomial; 





a) անշ 
. ከ k! ር. 
lim P{A(t) = j,C(t) = “ተ alu) اگ ا‎ ԵԶ (5) 


=0 


-~ 


where (k = 0,1,...., K) and (j= 0,1,...., k). 


B. THE MULTIPLEXER MODEL APPROXIMATION 

For the multiplexer model, the binomial probability of having j 
talkspurts, given k calls in progress, must be adjusted to reflect the new 
restriction that the number of talkspurts cannot exceed the number of 
physical channels J, and that J may be less than k. The following form of the 
truncated binomial [Ref. 5:p. 109] was used rather than the binomial 


distribution used in the Erlang model. 


k a 
P (k) = lim P{ A(t) = j|k calls always in progress} = 15 P (k), 


uan a ան 
հ p k)= | 
where P (k) J| 


(6) 
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for j < k, where (k = 0, 1,...., K) and (j= 0, 1,...., J). 

The truncated Poisson distribution (1) is still used to find the probability 
of k calls in progress (k=0,1...,K), but now it yields an approximate rather than 
an actual limiting probability, since it fails to account for the additional 
internal blocking in the multiplexer model. Thus, the truncated Poisson 
yields a conservative estimate of the external blocking that occurs when the 
maximum allowed number of calls are in progress (outer blocking). 

The joint approximate limiting probabilities for the multiplexer model 
are similarly found by multiplying the truncated Poisson by the truncated 


binomial; that is, 











lu) 0 E | 
lim P{C(t) = k, A(t) = j} K ር መ ) 
» աթի ԷԶ 
k=z0 K. یر ہہ‎ (7) 


for j < k, where (k = 0,1,...,K) and (j = 0,1,...,J). 
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VI. SOLUTION TECHNIQUES 


A. SOLVING SETS OF LINEAR EQUATIONS 

Two programs were written to solve the system of linear equations 
determining the limiting distribution (for both the Erlang and the 
multiplexer models). One uses GAMS [Ref. 18], which is a software package 
developed to solve large mathematical (linear and non-linear) programming 
models. The other uses APL to solve the system of equations through matrix 
inversion and was developed by Professor Patricia Jacobs of the Naval 
Postgraduate School. The GAMS programs may be found in Appendix A 
(Erlang model) and Appendix B (multiplexer model). The APL program for 
the multiplexer model, in Appendix C, may also be used to solve the 
Erlangian system with-some adjustments to the input variables. 

This solution technique, though accurate, was found to be useful only for 
small problems. Using an IBM mainframe computer, the GAMS programs 
were solvable for systems of about 15 channels in the Erlang model (with a 
load of 15 Erlangs). Beyond that, the solver encounters overflow problems. 
For discussion of the computational instability of solving the matrix 
equations and alternative solution techniques, see Anick, Mitra, and Sondhi 
[Ref. 7:pp. 1873-1874]. The APL programs MATRIXE and MATRIXM were 
solved using APL2 on an IBM mainframe. Without increasing the workspace 
size beyond the default, it is possible to solve for systems of up to size 21 x 21; 
that is, where 21 is the number of both the maximum number of calls in 


progress and the maximum number of active calls in progress allowed (253 
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states). It is possible to increase the size of the workspace from the default of 
65% to a maximum of 85%, and thereby increase the size of the matrix which 
can be solved. However, it takes a long time to solve the larger systems, 


especially when creating tables of multiple runs. 


B. APPROXIMATION 

The approximation routine APPROX, written in APL, calculates the 
limiting probabilities for both the Erlang and the multiplexer models. It may 
be found in Appendix D. The approximation routine is much faster than 
solving the sets of linear equations required to find the limiting distribution 
of the bivariate models. It is also able to solve larger problems, given the same 
APL workspace size. On the IBM mainframe APPROX can solve problems up 
to size 32 x 32 (561 states) before encountering underflow errors in the results 
(due to extremely small limiting probabilities, on the order of 1E°75 or 
smaller) The approximation will solve for systems of up to C - 175 
(maximum calls in progress allowed) without halting due to domain errors 
(numbers larger than 1E75 in the intermediate calculations). Results from 
these larger systems may, however, be inaccurate due to the underflow errors 
mentioned above, depending on the value of A (number of physical 
channels). For instance, when solving for a system with C equal to 40, the 
approximation was able to calculate the results for as many as A = 33 channels 


before encountering underflow errors. 
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C VALIDATION OF THE COMPUTER CODE 
1. Validating Code for the Erlang Model 

The computer code was validated in two ways. First the results for 
one, two and three-channel systems were calculated by hand for a particular 
set of values for à, u, a and B to ensure that results matched those of the 
computer programs. Second, numerous cases were calculated using both the 
APL (MATRIXE) and the GAMS (ERLANG) programs to ensure that the two 
different programs yield the same results. The APL (APPROX) program for 
the Erlang model was then compared with results from APL (MATRIXE) to 
ensure that the approximation routine yields results which are close to the 
actual limiting probabilities. 

2. Validating Code for the Multiplexer Model 

The multiplexer codes (MUX in GAMS and MATRIXM in APL) were 
first validated by ensuring they yield the same results as the Erlang codes 
(ERLANG in GAMS and MATRIXE in APL) when all the same parameter 
values are used as inputs (i.e. no change in the service rate, no compression 
or packet header, and the number of channels J equals the maximum number 
of calls allowed K). The APL (MATRIXM) and GAMS (MUX) programs were 
also compared to each other to ensure the same results for various sets of 
input parameters. Results were also checked for internal consistency; that is, 
individual input parameter values were changed separately to check that the 
output values change as expected. Finally, the results of the APL (APPROX) 
program for the multiplexer model were compared with those of the APL 
(MATRIXM) program to check the validity of the approximation routine and 


determine the range of values over which the approximation yields results 
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close enough to be used as a tool in determining the reduction in bandwidth 


requirements. 
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VII. NUMERICAL RESULTS 


A. ACTUAL VS. APPROXIMATED BLOCKING PROBABILITIES 

Results of several comparisons between the actual (MATRIXM) and 
approximated (APPROX) multiplexer model are shown in Appendix E. 
Comparisons were made for systems allowing a maximum of C - 5, 10, 15, 20, 
and 30 callers, assuming speech activity (average proportion of time a call in 
progress is active) of 35%. Traffic loads displayed depend on the value for C; 
the larger the value for C, the heavier the loads, though not larger than the 
value for C itself. This restricts the results, and analysis of those results, to the 
range of values for blocking probabilities which might be considered 
reasonable to plan for when designing a telecommunications system. 

The results shown in Appendix E indicate that the approximated outer 
blocking (OUTBLA) becomes very close to the actual value (OUTBL) as the 
gap between A (number of channels) and C (maximum number of calls 
allowed) decreases. In fact, when A equals C, OUTBL and OUTBLA are also 
equal. The approximated inner blocking (INBLA) also becomes closer in 
value to actual inner blocking (INBL) as A and C become closer. The 
probability of inner blocking decreases, becoming zero when A equals C. The 
size of the limiting probability of inner blocking is, therefore, also closely 
linked to the difference between the actual and approximated outer blocking 
probabilities. As inner blocking decreases, OUTBLA becomes closer to the 


actual values. Note that there is a trade-off between outer and inner blocking. 
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Inner blocking increases as the gap between A and C increases, while outer 
blocking decreases. 

The question is, at what point are the approximations close enough to the 
actual values to be used to determine limiting probabilities; that is, how close 
does A need to be to C ? For inner blocking probabilities, the approximation 
results are extremely close to the actual values for even large relative gaps 
between A and C. For instance, when C =5, 10, 15, 20, and 30, INBLA is 
accurate to 3 decimal places when A = 2, 3, 4, 4, and 5, respectively (for all 
traffic loads displayed). Also, when INBLA is accurate to 3 decimal places, the 
first 2 decimal places hold zeros. For the same values of C and the same traffic 
loads, OUTBLA is accurate to approximately 2 decimal places for A = 3, 3, 4, 4, 
and 5, respectively. Thus, INBLA is somewhat more accurate than OUTBLA 
and the size of the values for INBLA may be a good predictor of the accuracy 
of both INBLA and OUTBLA. Suppose we develop a ‘thumb rule’ that states: 
when INBLA is equal to zero in the first 'x' decimal places, (a) INBLA is 
accurate to within 'x«1' decimal places, and (b) OUTBLA is accurate to within 
X' decimal places. Close examination of the results in Appendix E indicate 
that our thumb rule is accurate for all values of C, A, and load shown, if the 
values for OUTBL are rounded to 'x' decimal places for comparison with 
OUTBLA. Thus, by using the approximated inner and outer blocking 
together, we can tell fairly accurately how close (within number of decimal 
places) OUTBLA is to the actual outer blocking probability by looking at the 
proportion of inner blocking. 

As to answering the question posed, i.e. how close must A be to C for 


accurate results, the response depends on two things; (1) the level of accuracy 
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desired, and (2) the value of C. For telephone traffic engineering purposes, the 
level of accuracy necessary is generally 2 or 3 decimal places, so we want the 
values for INBLA to have zeros in at least the first 2 decimal places. Clearly, 
the ratio of A to C necessary for accurate results decreases as C gets larger. 
Having developed a thumb rule methodology for determining the 
accuracy of the multiplexer approximation results without direct comparison 
with actual values, we may now look at the results of the approximation 
independently, allowing analysis of larger systems. The approximate results 
are much more quickly obtained, making it feasible to conduct multiple runs 
for different levels of speech activity. Analysis of these results, displayed in 


Appendix F, is the subject of the next section. 


B. SENSITIVITY ANALYSIS OF THE APPROXIMATED INNER BLOCKING 
PROBABILITIES 


The approximation routine for the multiplexer model was run for 
different values of the initial mean length of a talkspurt, B-!, and mean 
length of a silence, a-!, such that speech activity occupies 28 percent, 35 
percent, and 42 percent of a call in progress. This was to determine sensitivity 
of the inner blocking probabilities (4) to changes in speech characteristics. 
Since the approximated outer blocking probability is calculated from the 
Erlang loss formula (2), it is not affected by any parameters other than À, լ, 
and K. 

The average length of a phone call, u-i, was taken to be 180 seconds (3 
minutes) for all runs. Speech activity rates considered were 28, 35 and 42 
percent. The mean talkspurt and silence lengths are assumed to be 288 ms and 


740 ms for the first case, 352 ms and 650 ms for the second case, and 420 ms 


and 580 ms for the third case, respectively. Values for the last two cases are the 
same as those used by Sriram and Lucantoni [Ref. 14:pp. 703-712]. 

Results of runs for C =5, 10, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 100, 125, 
150, and 160 are given in Appendix F. To use the table in Appendix F, you first 
find the load (column 1) for which outer blocking probability (column 2) is 
less than or equal to a specified value, say 0.01. In the case of C = 20, the 
corresponding load is 12. The next three columns give the approximate inner 
blocking probability for speech activity rates of 28, 35, and 42 percent, 
respectively. The most conservative (highest) estimate of inner blocking 
would, of course, be found in the last column, representing the 42% activity 
level. If you wish a total blocking probability of no more than 0.01, accurate to 
within 2 decimal places, then you find the value of A for which, given a load 
of 12, the value for inner(42) is zero in at least the first 2 decimal places, and 
the addition of the outer and inner(42) blocking probabilities is closest to, but 
still no greater than, 0.01. Notice that we are not subtracting out the joint 
blocking probability (as on page 21) after adding together the inner and outer 
blocking probabilities. This is primarily because the joint blocking 
probabilities are so small as to be insignificant to the results of the 
calculations. Also, any error thus induced would be on the side of 
conservatism, and therefore tolerable. For this example, the value for A 
(number of channels) which meets the requirement is 5, which is one-fourth 
of the value for C (maximum number of callers). 

Figure 5 shows a graphical representation of the data from Appendix F, 
for C = 20 callers and speech activity of 35%. It actually represents two graphs 


superimposed on each other. The one graph shows outer blocking probability 


ç = 


versus load when C (maximum number of callers allowed) is equal to 20. 
This is calculated using the Erlang loss formula (2). Curves for C<20 would be 
higher and to the left of the curve for C=20 (+ symbol); curves for C>20 would 
be lower and to the right. Graphs showing the curves for selected values of C 
ranging from 1 to 80 may be found in Cooper [Ref. 5, pp. 316-319]. Cooper uses 
different symbols and also uses a logarithmic scale for the blocking 
probabilities, which gives a different shape to the curves. The calculations 
and results, however, are the same. The other graph displayed in Figure 5 is 
inner blocking probability versus load for various values of A (A = 3, 4, 5, 6) 
when C=20 and speech activity is 35%. Remember that the value for A 
represents the number of channels (or equivalent bandwidth) available. The 
goal is to minimize the value of A while maintaining a specified standard of 
service; in this case, total probability of blocking no greater than .01. 

From Appendix F we see that when C=20 and the load is 12 erlangs, the 
outer blocking probability equals .009796, and 12 is the highest load the system 
can take without exceeding the .01 limit on total blocking. Inner blocking can 
be no greater than .000204. We must find the value for A which satisfies this 
requirement. For speech activity of 35%, A=5 channels is sufficient, with 
inner blocking of .000148. Three channels is clearly too few, four channels 
will only work at the 28% level of speech activity, and six channels exceeds 


the standard of service required. 
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Blocking Probability 





Figure 5. Outer Blocking Probability vs. Load for C = 20, shown with 
Inner Blocking Probability vs. Load for various values of A (given C = 
20), assuming 35% speech activity. From Appendix F. 


Given specific criteria for desired blocking probabilities and accuracy 
levels, we can make tables of the values for the load and for A necessary to 
meet those criteria for each value of C. Conversely, if the load is fixed, there 
is a specific value for C which will meet the desired blocking probability. We 
can also determine the magnitude of the effect that the proportion of speech 
activity has on the value of A chosen. Table 1 below is an example, where the 
desired total blocking probability (again ignoring joint blocking) is no greater 
than 0.01 and is accurate to within three decimal places. The data from Table 


1 are graphically depicted in Figures 6 through 8. 
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TABLE 1. VALUES OF A FOR GIVEN LEVELS OF SPEECH ACTIVITY, 
WITH TOTAL BLOCKING NO GREATER THAN 0.010; ACCURATE TO 3 
DECIMAL PLACES. 


LOAD] A: INNER (28)|A. INNER (35)|A. INNER (42) 
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Results of this study indicate that for low loads, the addition of 
multiplexers provides very little, if any, advantage in terms of reducing the 
number of channels necessary to provide acceptable blocking probabilities. 
The advantage increases dramatically as load increases. This is shown in 
Figure 6, where C and A represent the number of channels needed without 


and with multiplexers, respectively. Also, the level of speech activity does 
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have some impact on the number of channels required. However, the values 
of A for 35% speech activity are within +1 channel of the values obtained for 
the lower (28%) and upper (42%) speech activity levels. This is shown in 
Figure 7, which gives a closer view of the bottom three lines from Figure 6. 
Figure 8 shows the use of regression analysis to interpolate the number of 
channels required for loads between those listed. The quadratic equation 
generated by the regression gives a model for predicting the value of A (on 
the Y axis) when the load (on the X axis) is known, given desired total 
blocking of no greater than 0.01 (accurate to within 3 decimal places) and 
speech activity of 35%. Note that since the information in Figures 6 through 
8 is taken from Table 1, all three figures assume total desired blocking 
probabilties of .01. Once this is fixed, it fixes the value of C for every 
corresponding load, and vice versa. Therefore, the values given for A are 
dependent on the value of C as well as on the load, and C could be substituted 
for load on the X axis of the three graphs. The fact that load and C are 
dependent on each other allows us to use just the load to determine the value 
of A (number of channels needed for a multiplexed system) without doing 
the intermediate calculation to find the value of C (number of channels 
required for a non-multiplexed system), given, of course, that we know the 


desired total blocking probability and level of accuracy required. 
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Channels for MUX (A) vs. Erlang (C) 
OC OA: Inner(28) AA: Inner(35) 


OA: Inner(42) 
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Figure 6. Channel Reduction in the Multiplexer Model 
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Figure 7. Channels Required for Various Speech Activity Levels; Mux Model 
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35) 


A: Inner( 


y = 3.226 + .092x - 2.9186E-4x2 
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Figure 8. Regression on Channels (A) for Mux Model vs. Load 
(35% speech activity) 
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VIII. CONCLUSIONS 


In this study, we first developed stochastic models of a single-node 
telecommunications system both without and with the addition of an 
intelligent multiplexer (the bivariate Erlang and the Multiplexer models, 
respectively). The models were solved using matrix equations to compute the 
joint limiting probabilities for k callers and j talkspurts, as well as outer 
blocking and inner blocking probabilities (respectively the proportion of time 
the maximum allowed numbers of callers and talkspurts are in the system). 
Both GAMS (Appendices A and B) and APL (Appendix C) were used to do the 
computations for the purpose of validating the computer code. 

Approximation routines (Appendix D) were then developed that were 
capable of performing the calculations much faster and for larger systems. 
Results from the multiplexer approximation were compared with the actual 
blocking probabilities computed from the matrix equations (Appendix E). A 
rule of thumb based on the size of approximate inner blocking probabilities 
was devised to determine the accuracy of both the approximate inner and 
outer blocking probabilities. Sensitivity analysis was also done to determine 
the effect of different levels of speech activity on the inner blocking 
probabilities (Appendix F). Given desired outer blocking and total blocking 

-obabilities, as well as desired level of accuracy, it is possible to determine the 
number of channels (A) required to handle a particular traffic load in the 
multiplexer model, and compare this with the number of channels (C) 


required in the Erlang model. 
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Analysis of the results from the tables in Appendix F indicate that 
addition of a multiplexer significantly reduces bandwidth requirements, 
particularly for heavy loading. The multiplexer advantage decreases to the 
point of insignificance as the load becomes very small (less than 3). The point 
at which the addition of multiplexers becomes advantageous depends on the 
cost of the adding multiplexers to a network vs. the cost of leasing the 
additional channels or bandwidth. These costs are affected by the number of 
nodes in a network, the geographical distances between nodes, and the 
loading along the links between nodes. A lightly loaded network with many 
nodes which are close together will benefit less than a heavily loaded system 
with long distances between relatively few nodes. 

This study does not compare model results with data from actual systems. 
Nor was the multiplexer model developed to fit data from a real system. The 
Erlang loss formula has been found to have much practical use in designing 
voice telecommunications systems which do not utilize intelligent 
multiplexers. It is hoped that the methodology employed to adapt the 
bivariate Erlang model to reflect particular multiplexer characteristics will 
likewise prove useful in determining bandwidth requirements for systems 
which use intelligent multiplexers. Further study is recommended to validate 
the multiplexer model through comparison with data from a multiplexed 
voice system. Adjustments to the model may also be made to reflect different 


performance characteristics and input parameter values. 
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APPENDIX A 


The following GAMS program computes limiting probabiliues for the bivariate 
Erlang system. Results shown are for a three-channel system with the following 
characteristics: 

Mean call length (1-1) of 3 minutes (180 seconds). 
Load (V) equal to 1. 

Mean talkspurt length (B-1) of 352 ms (.352 seconds) 
Mean length of silence (oc!) of 650 ms. 


Speech activity of 35% (a+(a+B)= 0.35). 
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r ፀ12ባ8 telxspurt arrivel rete 1n SEC(1nveraa) /1.Տ:8Հ6/ 
29 bate talxapurt Oeperture rste in SEClinverse) /2.8«09/ 
ei lambda custower errivel rete in SECCinversa) /.00555»%7 
ርር au Customer departures cate in SEC(Inverse) /0.005556/ 
: 1 totprob ۹۶74 
2५ 8 Serious numoer of chennels /3/। 
56 . 8“‹ራ---ዴ-ሬሙ---መኤ-ሙሙሙ MODEL — -— --——————————————--——---— 
5 POSITIVE VARIABLES 
* P(C.A) iielting probscility that system is in thet stats 
ብ. ZP(C.A) z-plus dumay varle6ebla 
30 s"(C.A) Հ-ՓԼՈԿՑ dusay variasblei 
31 
32 VARIABLE 
33 z odsectivs function to be einieitad) 
$4 
35 EQUATIONS 
54 OBJ duamy verisbles 
37 PROB(C.A) calculete limiting probebilities 
18 NULL (CA) dalata infeasible state epeces 
1) TOTE observa uppar bound on total Probabllityi 
40 
41 ० ७101612686 
42 253... 
ሩን Z sEs SUM((C.A)3(ORO(C) GE 080(4)), 2Ք(Շ,74):24(Ը,4)): 
44 


65 © subject to 
46 PROB(C.A)S(ORD(C) GE OROCA) AND ORD(C) GT 1).. 


47 ZP(C,A) - ZM(C.A) ste 

LP 85 

-P(C.A)* °‏ وه 

59 (LAMBDAS(ORO(C) LE B) © 

51 ALPHA (ORD(C)-ORD(A)) ® 

54 BETA®(ORO(A)-1) ° 

53 MUsS(ORO(C)-1))° 

54 5 

55 P(C.A-1 )*ALPMA* (OROCC)-ORDCA)*1)* 

54 8 

57 PfC.A* | De( BETA*ORD(CA))* 

£8 ° 

55 P(C* 14A) *(MUS(ORO(C)-ORDCGA)*1))* 
50 ७ 

ኔኔ P(C*1.A*1)0* CU4USOROCA))13 (ORD(C) LE B))e 
z . 

3 P(C-1,A-1)°LAMBDA 1 

७५ 

ኔ5 MIALIC.AIS(ORO(C) LT ዕዳወ(ል).. 

ኔፅ PICA) Ee OI 

ki 

08 ԹԱՆ Ը 

49 SUM((C,A)S(OROIC) օք Օ80(44)).Թ(ԸՇ.4)) *£६० TOTPROBI 
70 

71 


Հ MODEL P] /ALL/I 
73 SOLVE Pl USING LP MINIMIZING 21 
74 


45 


APPENDIX B 


The following GAMS program computes limiting probabilities for the multiplexer 


model system. Results shown are for a three-channel system with the following 


characteristics: 


Maximum number of calls allowed equals 5. 

Mean call length (11) of 3 minutes (180 seconds). 
Load (Ny) equal to 1. 

Mean talkspurt length (B-1) of 352 ms (.352 seconds) 
Mean length of silence (oc!) of 650 ms. 


Speech activity of 35% (a+(a+B)= 0.35). 
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سم ہم 


8=--ሙሙመው መመ ሙ- GAAS AND DOLLAR CONTROL OPTIOMS--————-—-—--——----- 
e SEE APPENDICE B £ C)? 
OP TIONS 
LINCOL ° 0 » LIMROw » 0 « SOLPRINT © OFF , DECIMALS ° & 
RESL,M ® 100, [TERLIM «© 10000. OPTCR » 0.1 , SEEO » $1411 
.----- T---2--- DEFINITIONS AND DATA sm mm E aa ساس ت س س ت س ت‎ 
SET 
[= cellers /0°5/ 
A ፀ1ኔፀህኖሮፒፄ /0०६/ | 
SCALARS 


slane talwuipurt errivel rete in SEC Cinverse) 41.53866/ 
Beton talwypurt deperture rete in SEClCinverss) /6.99S/ 

Ա Becvice rete /S/ 

१७००9०५ customer errivel rete 1^5 SEC(1nverae) /.005554/ 

Su Custcaet departure rete 1n SEC(1overse) /0.005556/ 


toterob LAS 





K meximua numbsr of calls 7۶7 
J meximum number of ective cells /3/5 
8 — —— — — — = — —— — — — = መ MODEL - — MÀ APA — —  — Á Į مسح‎ 
POSITIVE vARIABLES 
P(C,A) limiting prodedility that system is la that setate 
ZP(C.A) r-plus duasy vsr}sble 
ፍጻ(ር.ል) ፻-ጠ!ሰህፅ ८४०७०,» १080181 
VAR [ABLE 
< objectiva Function to de sininizeds 
EQUATIONS 
ر09‎ dummy ۱۴ء‎ ۶٥+ 
PROB(C.A) celculetea liaitins probabilities 
NULLIC.A) delete infeecelole ateta spaces 
TCTL Q538r va upper bound on total probebllitys 
® 26 5 
0832: 


2 *E* SUMLCC.A)SLORD(CC) GE ORO(A)1, 2P(C.A)*2M(C.,A)); 


Ց &ubJject to 
PROB(C.a4)8(ORD(C) GE ORD( A) AND ORD(C) GT 1).. 
ZzZP(C., A) ہے‎ ሪራኝ(ር.ል) s£ ° 


-(Շ,4)" 

(ԼԽՎ8ՕՃ31(080(ԸՇ) LE K) ° 
ALPHA*(ORD(C)-ORDCA))8CLORDCGCA) LE J)e 
BETAM*(ORD(A)-1)*$ * 
MU*(ORDUC)-1))* 


۰ 


P(C.A-1)aALPHAPs(ORD(C)-ORD(A)*1)° 
P(C.A* 1 J* (BETAM*ORD(A)*3)* 

P(C* 1,A)J* UMUS (ORDUC)-ORDCA2*12)* 
P(C*1,;A* DD*CUMNUSORDCA))3CORDIC) LE ۰ 
P(C-1,A- 1) *LAMBDA 1 


NULLCC.A0)3(CADIC) LT ORD(CA)).. 
P(C.A) *E* Qi 


TOTL.. 
SM((C,A)S(ORD(C) GE CRD(A)),P(C,A)) » Es» TOTPROBI 


MODEL MUX /ALL/1I 
SOLVE MUX USING LP MINIMIZING 21 


47 


o n 


ty 


VA E سی‎ 


75 
76 
77 


0 


0 
0 
0. 
0 
0 


eprint the 


DISPLAY 2. 


,568127 
PLN IE 
[9१७०१७ 
06°5७} 
011536 
002147 


optimel objective 
Լ: 


O O O O O 


p T 


0252 35 
.02 250 2 
-O109¢¢ 
. 003596 
, 0 


o o o o 


.000845 
.C0caoe 


000575 
000114 


—— =. 


መ- መመ ‹ወ› ው «թ ሠ=. ‹ mm ኤሙ zm wm ጠው wm ው ጠው ep ա 


value eng solution. 


0.000020 
0.000018 


APPENDIX C 


The following program may be used to solve limiting probabilities for the bivariate Erlang 
model by setting "COMPRESS" equal to 1, “RO” equal to B and "HEADER" equal to@: 


"MATRIXM CD 
[1] a MATRIX FOR ADAPTIVE MULTIPLEXER 
[2] 7۵۱ 
[3] A THIS PROGRAM USES MATRIX INVERSION TO COMPUTE 
LIMITING 
[4] A PROBABILITIES FOR THE MULTIPLEXER MODEL. 
[5] a IT REQUIRES A VECTOR INPUT OF 8 ELEMENTS. 
[6] a LAM IS THE CALL INITIATION RATE. 
[7] a MU IS THE CALL TERMINATION RATE. 
[8] a ALPHA IS THE TALKSPURT INITIATION RATE. 
[9] a BETA IS THE TALSPURT TERMINATION RATE. 
[10] ል A IS MAX NUMBER OF ACTIVE CALLS 
[11] a C IS MAX NUMBER OF CALLS IN PROGRESS 
[12] a COMPRESS IS THE COMPRESSION RATE 
[13] ል FOR PACKETIZED TALKSPURTS. 
[14] a HEADER IS THE PROPORTION OF HEADER INFO 
[15] a TO MEAN TALKSPURT LENGTH. 
[16] & B IS THE INCOMING RATE IN BITS/SEC. 
[17] LAMeCDL1] 
[18] MUeCDL2] 
[191 ALPHA+CDI3] 
[20] BETACCDL4] 
9 + + ٦ 
[22] CeCD[6] 
[23] COMPRESS€CD[7] 
[24] ዘፎፅሀፎጾሩር0ር8] 
[295] 8«32000 
[26] ል RO IS THE RATIO OF THE INPUT TO OUTPUT 
[27] a TRANSMISSION RATES x B. 
[28] RO¢AxB 
(297. 5፲2ጀሩ (+/ጊ (ል+1) ) 
[301 SIZE¢SIZE+((C-A)x(At1)) 
[31] M«*(SIZE,SIZE)e0 
[32] A PROCESSOR SHARING SERVICE 
[33] 6 BETAM IS THE TALKSPURT TERMINATION RATE AFTER 
[34] A ACCOUNTING FOR COMPRESSION AND HEADER. 
[351 INUBETAM¢ ((1+COMPRESS) +HEADER) xBxINUBETA€1=BETA 
[36] BETAM¢1+INUBETAM 
[37] SERU¢BETAMxRO 
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Eso 
E39] 
(40] 
[41] 
C42] 
[43] 
C44] 
C45] 
[46] 
[47] 
[48] 
[49] 
801 
[51] 
E 
Eos] 
[54] 


E» 
8 
fy J 
feos | 
fs? | 
C60] 
Be) J 
E 
SS 
C64] 
IOS) 
C66] 
C67] 
C68] 
NS] 
To] 
El 
E] 
ከ 51 
[74] 
[79] 
[76] 
[70] 
[78] 
اوہہ‎ 
[80] 
[81] 
ESA] 


786۷0 

MEISS TELAT 

CEES 

1111 11:1 

DER 

۲ ۱6۴۲ ظ0 
CCECCFI‏ 

PE CO 
3REACHAx1(LEU-A) 
>LARGAx1 (LEUDA) 
(6/۲ 

E INISHESTARTF(NUME =1 ) 
ԽԱՑ ԱՆԵ) ԼԲ SO 

۰ ۹ٰ۹“ 6 
Me UES)  (CEEUEE) Veo 
3NEXTMA 
A NUMB OF CALLS IN PROGRESS = MAX NUMB OF ACTIVE CALLS 
REACHA: 

ՒՍՈԹՀԲ-Ի1 

FINISHe€START-* CHUPB- 1) 

MReMMe ( (ԲԺՒ1) , (6+1) )| ዕዕ 

ML¢( (At1) ,A) pa 

I‏ ۵ "لاد 
A NUMB OF CALLS IN PROG > MAX NUMB OF ACTIVE CALLS‏ 
LARGA:‏ 

NUMB¢A+1 

FO SESS link Tt (NUE!) 

MReMMeMLe((A+i),(A+i))po9 
NEXTMA: 

CELSO 

INNERR : 

230UTRx1(CC1-(LEUT1)) 

CO lec C T+] 

> INNERR1x1 (CC1=(LEV+1)) 
Re E e es KEE) 

USES |: 

5٦٦٦٦٦2۳٥ 21 )6612-1[( 

MES, (EC l=] Jl (CCI YN 

118. 

ጋ ከ ብ. ከተ“?! (((1‹.(6.01ከ1)11011]) 

(111] ኮር 5 

ርቭሩፅ 

INHER: 

S0UTMxI (CM>A+1) 

6 6 Ell 
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[83] 
[ 54 
8 
[86 3 
bend 
] 
eS 
[90] 
[ord 
Ee 
[23 
[94] 
Eos 
WIR 
C97] 
[98] 
Eo?) 
C100] 
C1901] 
[102] 
EIOS 
[104] 
[T9093 
[106] 
[107] 
[108] 
[199] 
[119] 
የክ ን 
] 112 
[113] 
[114] 
[! 15] 
[116] 
70+000 
٦ 
C119] 
Uso 
Bebe ii] 
ise 
EE 
[124] 
1 


INE HEU A TCU [ls (SUI CU) 
MMLCMICMEIIECLEVSCCME ILI ES 
06 0 ° 

7 4۰م 

ገ (ብብ: ርር ። (¿| ከ 
ESSET 
3INNERPMx1 CCM& Conn) E11) 
OUERT: 

CLE9 

۵ 

SOU TEx 1. (Ce 

0)٦ 

FIRE EI LES IO 1۹ 

> TIME RL xf Cl OS MEI) 
OUTE: 

START1ESTART-1 

3CEQAx1 (LEU=A) 

3CBIGAx1(LEU»A) 

MESTART I+ )۱٢۱۷۱۹6 ( CSTR | il NV) kei 
MCSTART1+(1NUMB) (STAR ITVS) TO +7 
>EbIDXI (ECS ) 

1[ 516፳] 1 (1ՒԽԻԾ) ر‎ )۰ ۲۵۲ ۲۷ t (NONB ከጠ त 
> TITER) 
CEQA: 
MLSTARTIF NUNS) ۰) ۶٘ 776 | 
MCSTART1+ (1 NUMB) ر‎ )5 ۲6۵۴۲۲۱۵۹٢۴ (۴) +6۳ 
>Þ>ENDx1ı (CC=C) 
MCSTART 1+ (1NUMB) 3 (STARTIFNUNS= ١)۹ ۹۶ ٣۳٣ 
>ITERx1(CC<C) 
CBIGA: 
ME START! Ft HUNTS) -(STARTI+ (nhs aici 
MESTART 1+ C1 NUPMB) 8 (START! SUES 7۳ 
XENDx1 (CC=C) 
MESTART 1+ (1NUMB) )ٴ4 ۲6۴۰۲ 5) رز‎ + 4 ٣٦٣۳ 
ՀԱՆԵՆ «ԼԱՆ ՅՆ) 
ETID 

TEENS (US reso =(TSIZE) 

16-۲٦۲ ۶ع.0] ٭‎ CCS] Ze TZEE C HDi 
1٣+ 77 
0ئ1٤‎ 
LHSE (Ul SI Ze) etl ۰61 6 NP OM 
۳٣۴۰ی‎ ٣۱۷ 
۲1۵۲ (۲1۵ر/ ) ر 6کر کم( (۲۱6ر م) ر 3) و+×]‎ 
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APPENDIX D 


The APL program APPROX calculates the limiting probabilities for both the Erlang 
and muluplexer models using approximation techniques. It calls the routine STATES to 
help format the output. BLOCK 1s used to compute the inner, outer, and combined inner- 
outer blocking probabilities for both the approximation (APPROX) and the actual 


(MATRIXM) calculations for comparison. 


۶ Ch 

ac) [RM 

Patera THIS PROGRAM REGUIRES A VECTOR OF © ELEMENTS AS 
ՆԵԱԼ. 

HN تت‎ IT CALCULATES THE LIMITING PROESBILITIES FOR THE 
|. [Fl EWEN 

[ተ] ጸ AND ERLANG MODELS USING MATRIA INVERSICN. 

[SJ A L IS LAMBDA, THE CALL INITIATION RATE. 

G A IS MI THE CALL TERMINATION RATE. 

[7] A HLFHA IS THE TALKSFURT INITIATION RATE. 

Eel) + EETR IS THE THLKSFURT TERMINATION RATE. 

EEE A خ‎ IS IHE HUMBER OF CHANHELS. 

[160] rn C IS THE MAXIMUM NUMBER OF CALLS ALLOWED. 

ռա 2 COMPRESS 15 THE COMPRE=SION RATE OF PACKETIZED 
WEE | ኮር]:, 

mu. HEADER IS THE PROPORTION OF HEADER INFORMATION TO 
[13] a MEAN LEHGTH ՕԲ TALKSFURT. 

Ea E ITS THE INCOMING RATE IN BITS/SEC. 

անբ Ք LeChtilid 

E nece 

CIT ات‎ ۲3٥٣ ۲3[ 

[131 EETñR=<CHIHL[ 41 

OU necMMESS3 

nM CeCHMESO 

EC CSHEPRESSeCHhIMLT J 

C22]  HEADEK«CHHESJ 

feo. Be3e850 

C24] ROcAXB 

Beam CALCULATION FOR 8 1 1311161 PROB. OF J TALKSFURTS GIVEN! 
kK CHANNELS 

C26] = FOR ERLANG 

0Ա10Հ8 
1115 (641) , (64५1) 
7९१७111720 
2A1tALFHA+ALPHA+EETA 
ԲՇՀԵՔԼ-ԲԼԲԻԲՀՔՔ 18 


ra 
[! 

E 
E 


FX rrr 
ርነ ርነ ቢነ ቦነ 
| © UTE 
L. L ےل‎ 
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[5] 
] 33 [ 
[ 34 
= 


[ug 
۷ئ‎ 
bse] 
[L 
[SE] 
[oa] 
Լ Գու) 
[41] 
C42] 
[43] 
[44] 
[45] 
Լ ԳԵ) 
[47] 
[45] 
C49] 
] 310 ] 
LSL) 
ES] 
Barca 
[54] 
Kee 
[6.1 
Cer 
] 955 
rO 5] 
ԼԵՍ ) 
[021] 
ԼԵՑ) 
[r o] 
Լ ԷԴ ) 
[छळ 
[65] 
[57] 
C63] 
ԼԾ 31 
C70] 
[ell 
114८7 
(23) 
C74] 
iom] 


ek eu 
J€ 1ñ+1 


J AINLP:PRACK ;JJ¢CJ!K) x CALRI) x (AZ ۵٣۵ 


ok ckt) 
Ճ» (Է: ՀԲ)՛1 ԼՔ 
m FOR MIS | 
© IMUBETBHH IS ٣۴۰۲46]! 1९७ टा ۹" EITS 
A AFTER COMPRESSION AND HEDEF FE ٣٠٣۳ 
18141 (6ح۲٤‎ 6[|ኖ [ ( 1 ጭ ህክቨዮክጆጅ 22 7 HEADER) »طح‎ ]]111:6 १1-६6 
EETAS Ebert 
SERUCBEETBHREI 
Delite Uhl) ATI 
PRAMSD IEE 
Ce 
Je1Atl 
THEE SPRANEK sie CIR x )ا‎ ۶ ٤ 
KeK+1 
+ (‘El 
PUe(U(stl) (Ec UU lo SRC) 
۴٣۳٢۲۱۶۷۰۰ ۴٣۱ر ت۔‎ پ٣۷‎ 
aA TRUNCATED POISSON PROBABILITY GF K CALLERS 
pn GIVEN 0111011 5 
a FOR ERLANG (HAN CHANNELS = 
ԼՍՃԸՀԼ-ԻԼ | 
ՀԷՀՀ1ԼԲՀ1 
nFRÜU*C(CLOBABDEK)-T!K 
ነ ፦ክ! ጻፍ”! ጭ ኩር!) 
AALPESPRAXGEDINEPRCE 
RHPUUTEBLE*+/ALFECA;] 
aA FOR MUA (NAA CHANHELS = A, MAX CALLERS 
AKe (1C-A) +A+1 
APIOFPRC, (LOAD#EK) 21K 
Ker tpl 
FTI ell 1121 
leu 
ከ1 च] 
4۲7۴۳ ոթ: 21 աան 11511 ԱԱ m 
” 1 
>(፳ረጆ ፲ ] ) ሥቨዞምዎ፤ርነፎ 
[oll 
+ (1) E 
ہے‎ ٣)۰ ۲۹ 
Pe le ee Lelie TE EINE 
CI[ilec Carlee tl) 
ዞህ 11.፻|!ኛ፳71[1፡፣ካ[፡ 1 1> ጮር! 
A FORM MATRIX GUTPUT 


A) 


MAX CALLERS 


C) 
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ամ 
i 7] 
[5] 
ከ24] 
88:15 
[:21 ] 


(oc 


CO r^ r1 r1 r1 r3 r4 r4 rA 
Do J IF (ղե. «Ո حم‎ 
ری "ری ”رک وت‎ ՆՅ i5-) 1 


[ii 
n) 
Erbe] 
ges 
[14] 
ID 
i 
EM] 
EIS] 
1-1) 
[eH] 
E21] 
023 ل‎ 


>~ 
تلا 


ASTATES(A,C) 
AALPE? ( ,ALPE>@)7,ALPE 

RALPH C, ALPH»8) ^ ALPH 

AAILPECALPE, ((pSA)-(pALPE) ) p&n 
ԲՅԼՔԻԼՀ-ԲԼ ԲԻԼ, ( (258) - (ՇոԼՔԻՈ ) թթ 

AMATRINAP Sg (4, (eSA) I Թ6Ը,58, (ԲԼՔՔ) , (ALPH) 
010+ 1 


> 


“STATES CH 

नत त UTE [Mls © VECTORS ٣ر‎ 
ے٣‎ ۴۰۲8۴۴ GIUE THE STATES LH TERMS GF 
m HUHEER OF CALLS AHD ACTIVE CALLS (C,A) 
0 

44ኖ[.[1[ 1 ] 

IPs 

JIJE, À 

SACLE 

ZDen 

SASA, O 

ር 11 

LEUSE 

LITERS: 

۶۹٣٢ 

1.5.1. 111 1! ዮ!]-!111]) 

للع ام 211ل 182 ) را عات 

+1 |] اع‎ (LEU<ñ) 

>ጅ|ዝሀኦረጊ ( ኞ[.) 

Iq ER: 

ا 

5-*5५, ७७ 

210 ام زلالام) ) SCESC‏ 

ԱՆԻԼ (Բ. ՍՀ) 


C24] END: 


այ 
Ec] 
[5] 
[+] 
[3] 
[5] 
Լ՞1 
Ed 
3 


o 


"BLOCK CH 
APPROX CM 

MATRIXM CM 

IHBLe+/ (SA=A)7,PIA 

CIUTBLE+/ (SC=C) Z,PIA 
INOUTBL¢IHBL+OUTEL-"1it PIA 

INBLAS+~ (SA=A) “ALP 

OUTELAt+~ (SC=C) /ALPH 

THOUTELA€ INELA+CUTELA-~ 1 TRLPH 

MATRIXZ+Q (4, (Pp, PIA) PSC, SA, (ALEM) , (,PIA) 


Q 
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APPENDIX E 


These tables compare actual outer and inner blocking probabilities (OUTBL, INBL) with 
their approximated counterparts (OUTBLA, INBLA). Results are shown for C (maximum number 
of calls allowed) equal to 5, 10, 15, 20, and 30. The values for A indicate the number of available 
channels. 

The level of speech activity (average proportion of time a call of infinite duration is active) 
is assumed to be 35% for all runs. The mean length of a call is 3 minutes. The mean length of a 
talkspurt (B-1) is 352 ms. The compression factor is 4-to-1 and the length of the header 
information is 15.625% of the mean length of a talkspurt. The rate of each active incoming 
channel is b = 32 Kbps. Thus, the value of (B-1)* is 4576 bits. The outgoing channel rate s is 
equal to A, the number of available channels, multiplied by b, the incoming channel rate. The 


values for load (À/11) are as indicated in the tables. 
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e 5 A al 

LOAD OUTBL OUTSLA 108 IN8LA 
1.0 .090600 .003047 .1395ሬ1 SEES T9 
20 .008525 036697 . 609 . +98 
1.0 .021201 .110054 291287 .3«ሩ872 
«.0 .007800 199067 33७५७७ 23935313 

ር *» 5 A ° 2 

۵ OUTBL OUT BLA [NBL IN8LA 
4.0 .092817 007547 .00«348 .20« 3*6 
2.0 -0339S .3 ۰۶7 .0լ««15 .01«e18 
3.93 1929953 110९9५ . 64 .025672 
«.0 21878055 +۹۹9۳۶ .0? c2. 5 ., ۶.۰7 

E û ል 9 5 

LOAD OUT 8L OU' BLA [NBL INBLA 
1.0 .003963 . 7 . 7 000066 
2.0 .۵ 1+ ۹ہ‎ .2 7 29U00c c فت93.‎ 9 
58 KOSS 119096 .000Փ0ծ 922601 
6.0 .1388Հ0 «1११०७२ .020335 .000326 

© 5ه‎ Ճ . 4 

LOAD CUTAL ዐህፐጪል INBL INBLA 
4.0 005067 . 7 . 00 0 .000000 
2.9 .036697 030697 220222 200202 
2023 119५54 2210086 .000005 .( 05 
6.0 199266 .199067 . 000009 9 
Bol .28«866 ..B«868 .000012 .026212 

Casg ል 5 5 

(040 OUT BL OUT BLA INBL INBLA 
|. .005067 .005067 .900000 . 0 
20 . 036697 .056637 .000000 0ء‎ 
3.0 .11005« ۹۶4۴ء‎ .000000 .000000 
a, H .099067 19१0? ०००००० .000900 

Շ » |0 ል 5 ! 

LOAD OUTBL OUT BLA INBL INBLA 
1.9 .0000Չ0 309090 1395७63 19७063 
2-0 .000000 .000058 ०२२१६६५0० 27५4026 
3110 . 000002 . 900810 . 695 365555 
4.0 . 900022 .005308 .3«312« ००३2013 
5.0 . 900106 .018:85 .282511 -£93130 
6.0 .002561 . 42 414993 «536284 
7.0 300१52 0787५] ०6५७2५06 .56877$ 
8.0 .Չ02097 .121661 ००6११५७ 9१2१08 
3.0 .00«03« .1Փ7363 ००86७426 #102788 

C ° 10 Ae 2 

DAD OUT BL OUTBLA 1NBL INBLA 
1.0 .000000 .000000 .004417 . 00655 4 
2.9 .000018 .000038 .015631 ००16187 
5.0 - 900390 .000810 . 0 03399? 
5.0 .00Հ651 . 905 308 .0օ3188 .05 1 
5.0 . ۶2 . 385 .067782 . 076661 
6.3 .02«096 . 62 . 0 . 7 
7.0 .0«Փ7օ5 . 61 .102057 .11263օ 
8.0 .070569 1211ء‎ .116316 «1272726 
१.0 .311ራ9ቆ1 - 107965 28415 13929१५ 

58110 A < 3 

LOAD OUTIL OUTBLA IN8L INBLA 
1.0 500000 .0000Չ0 .000050 .000050 
2.0 .000056 .000038 .000375 909571 
5.0 .000775 .000810 .0011ծ5 .0011ծ1 
6.9 0050०७8 905308 . 002 05 0975093 
5 3 . 1 . 85 . 4 .00«312 
6.0 ~ 961446 9५31५2 9065५6 306362 
2.0 . 1 .0 7 ا1‎ .. 7 008408 
8.0 .11 64 .121661 ‘0102७2 .010282 
9/0 ءٌء‎ 72 - 1679653 .011300 0119153 
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C =< 10 
LOAD 


Ք ወ یہ‎ ቅ Թ ԺԹ ቁ Թ ہم‎ 
o o O O O O O O O 


. . . . 
O O o O O ሠ O O O 


Տ Փ ሩር“ ው ԺՊ 
በርን ን Ն: ԱՔ: 


LOAD 


w @ ~ ው س‎ 
होड DENS 


10. 
11. 


՞ 
ہے‎ 


15.0 


e O O O O O O O 


LDAD 


Փ ወ Հ ው ላዶ 


19. 
11. 
12.0 
15.0 


o o o o o o o 


ር ። 15 


~ 
o Oo O O O O O O O 


ԼՏ) 
. 
.- 
ላዶ 


LOAD 


መ ي @= ايه‎ 
e . 2 ° 
O O O QOQ O 


$. 
10.0 
11.0 
1279 
13.0 


ል s á 
Our BL 
.000000 
. 000038 
. 000809 
.005300 
. 9 
043085 
078645 
.121526 
.147793 


A < $ 
OuT BL 
.000020 
. 38 
. 0 
. 7 
038386 
0631461 
. 95 
. و59‎ 
.1 0 


ል 5 1 

OUT EX. 
. ٥9 
. 0 
. 000000 
. 900000 
፡ 000001 
000005 
. 000008 
. 83 
00903? 


A ° 2 

OUT BL 
.900019 
.009116 
.000475 
- 0014656 
.005536 
.007514 
.015778 
.022766 
054601 


A ७ Jj 
OUT BL 

. 000124 

. 000707 


«002654 


.007362 
0162१2 


050580 


069703 
0735७2 
10५320 


A » © 
OUTSL 
. 5 


. 000879 


903273 
.008381 
. 019621 


.056070 
.058153 
. 0868 2 
. ۵٥۵ 


OUTBLA 
.000000 
.000038 
.000810 
.005308 
.018385 
.0:ሩ31ሩ2 
. 078761 
.121661 
- 167963 


OUTBLA 
. 00000 
.0020:8 
.000810 
.005 508 
.018:85 
-043162 
“९0787८1 
- 121661 
167363 


DUTBLA 
. 7 
. 0082 
202315 
205101 
919868 
. 7 
.058 7 
. 95 
.115865 


OUTBLA 
.000157 
.0008?2 
.00331? 
.00$101 
.013868 
. 7 
.058737 
2985729 
115865 


OUTBLA 
.000157 
.000832 
905215 
905101 
319858 
. 7 
.058 7 
. 09 
"115865 


OUT BL A 
.00015? 
.0008 92 
903315 
.009101 
.01*848 
0364697 
.058 7 
.085729 
11555 


INBL 
.000000 
.000004 
.000021 
. 000059 
.000122 
900203 
.900251 
900375 
. 8 


INL 
. 000000 
. 000000 
. 000000 
.000001 
. 000002 
. 000003 
. 000005 
. 000007 
. 95 


İi NEL 
.382516 
०15014 
- 442667 
- 466091 
486725 
.5 0 
:521245 
.535910 
.ՏՀ3215 


INBL 
068656 
‘08885 
.107725 
.125616 
۹ء‎ 
«161762 
0177653 
192256 
.205512 


| KB 

. 006685 
.007«87 
.010*34 
7۶,7 
91१,32 
‘923५30 
०32756? 
931992 
034826 


INBL 
9001469 
. 000291 
. 95 
.00077$ 
. 05 
.00146Հ 
. 85 
.002182 
.00250? 


IN8LA 
900900 
090904 
. 0 1 
.000058 
.000120 
.000200 
፡202:55 
.000374 

300453 


INSLA 
. 900000 
.000000 
.000000 
.000001 
.000902 
. 35 
. 900005 
. 7 
. 95 


ከ “ቪል 
.4ንኔቴ,59 
.$«6403J 
.$83626 
.Փ16Հ55 
.ቆ.52=9ፃ9 
605527 
४85०५५ 
.697559 
. 9 


INBLA 
076777 
.191180 
.12606* 
«199०८1 
.1735Հ«51 
1952753 
.212551 
.2:8107 
261158 


INBLA 
096725 
. 007605 
.011183 
.015328 
.915727 
. ۹٤4ه‎ 
.028«4«6 
.032 330 


.055773 


INDL A 
.0001-9 
.000288 
. 5 
-00076? 
.001097 
.001«49 
.001812 
. 0165 
.002«87 


C w 15 A ° 5 
Load OUT ፳ኤ 
5.0 000157 
é 0 .0008*1 
7.0 .003517 
8 3 905057 
ን 0 .0198 60 
10 2 .05 ٠-82 
11.9 .05877Հ 
Word ९३५०१8 
11553 .31582ኔ 
© 2 0 ል ጾ፡ 1 
ር OUTEL 
10.0 . 000200 
11.8 . 0 
ጋ . 5 
1:55:10 .003000 
14.0 .000000 
15.0 . 69 
16.0 .000000 
$7.0 .000000 
18.9 .000000 
ፎ * 20 ል * 2 
LOAD ՕՍԼՔ. 
10.0 .00004] 
11.0 .000122 
12.0 .000307 
13.90 . 7 
14.0 901285 
15.0 ۸2 
164.3 . 71 
17.9 .007017 
18.2 .010655 
C ٠ 20 ልወ» 5 
LOAD OUT BL 
19.0 901015 
11.0 .002598 
12.0 .005655 
1329 .010815 
16.9 .018579 
15.0 02१229 
16.9 . 48 
17.0 -058914 
18.0 .077278 
C օ 20 As á 
LOAD OUTBL 
10.0 . 7 
11.0 006396 
12.0 009299 
13.0 2017239 
1«.0 . 07 
15.0 .0«3667 
16.0 .061882 
1? Q .0827:8 
1970 195528 
C ५ 20 A ° Š 
LOAD OUT BL 
10.0 .001865 
11-9 . 006626 
12.७ .00768 
153006 .018061 
14.0 29958 
3520 . 045683 
16.0 .06Հ226Տ 
17.0 .: 98 
18.0 . 108997 


OUTSLA 
-0090157 
.000092 
.003319 
- 90910) 
.013868 
.056Հ37 
.059 7 
.285729 
.115865 


OUTBLA 
0918०9 
.004640 
.209736 
.018110 
፡ኃ50025 
«0५५५१४ 
.0Փ««11 
. 085860 
.10*213 


A‏ ر0 
?00186. 
604640 - 
009736. 
"०18110‏ 
050055. 
.0Հ5535‏ 
.06Փ4411‏ 
085860. 
109-15. 


OUTBLA 
521865 
- 904640 
-009796 
.018110 
.050055 
-045593 
.064411 
.985860 
.103215 


OUTBLA 
,001869 
- 004640 
999796 
.018110 
.050055 
. 5135 
.06«4«11 
.085860 
.105215 


OUT SLA 
.001863 
- 904640 
-009796 
.018110 
.050055 
,0«ሩ55925 
.064Հ11 
.085860 
109213 


| «BL 

.000005 
.000007 
.000015 
.000025 
.000035 
.0080«ֆ 
0090005 
.020081 
.Շ00095 


INBL 
5५0९१७0 
. 65 
535 311 
.5.9217 
561555 
, 8 
-§82809 
.5 944 
.601218 


LNS 
.142721 
"179552 
. 195578 
.210814 
.225270 
. 2388987 
251880 
.264043 
59 


I NBL 
55ء‎ 
.031223 
.037253 
043376 
‘04694623 
.055238 
.060703 
065737 
2970304 


Î NBL 
.001407 
.002464 
.005216 
004036 
004889 
005736 
00655 
.007516 
908017 


18. 
022571 
. 000106 
.000150 
.000201 
- 000286 
.000315 
.000370 
000625 
- 000676 


INBLA 
- 9000038 
.000006 
.000015 
-900022 
. 000036 
.0000«9 
.00006Հ« 
000575 
.002034 


IN8LA 
.. 71318 
«*१-७) १ 
. 710936 
- 720588 
7११४०9 
«750952 
«460134 
767834 
. 776116 


ILLINS 
.202251 
-226CS6 
268492 
.263187 
.287840 
. 304366 
. 9 
.25 1011 
341472 


I NBL A 
-026948 
.033336 
. 040022 
. 9467664 
.055521 
. 507 
. 60 
. 5 
.074758 


LNS A 
.001800 
.002458 
40032142 
304034 
006887 
‘005735 
906549 
. 9 
.00800« 


I NBL A 
. 903070 
. 5 
.0001«8 
090198 
. 2 
.000508 
.000345 
. 00041? 
. 0 
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LOAD 
10.0 
11.0 
12.0 
13.0 
1<.0 
15. 
16. 
ume 
18. 


o o o o 





८ ० ६७ 

LOAD 
10 9 
20.0 
50.0 


C * 30 

LOAD 
15.0 
16.0 
17.0 
18.0 
19.0 
20.0 
21.0 
22.0 
250 
24.0 
25-0 
26.0 
27.0 
28.0 
29.0 


C * 30 

LOAD 
19.0 
16.0 
17.0 
18.0 
13.0 
Հ0.0 
21.0 
22.0 
23.0 
24.90 
25.0 
26.0 
27.0 
58.0 
23.0 


C * 50 

LOAD 
15.0 
16.0 
17.0 
18.0 
13.0 
20.0 
21.0 
22.0 
25.0 
2५.0 
25.0 
26.0 
27.0 
58.0 
23.0 


A e 6 
QUT 8L 

-001869 
.00464«9 
.003735 
.018108 
.050055 
.045583 
. 06506 
-08535५ 
. 195205 


— sr r M —M—MM————M Á—— — ጩጨ 


A = | 

DUT BL 
.000000 
-900 900 
.000000 


A ° 2 

QUT BL 
. 0 
. 000000 
. 0 
.000000 
.000001 
. 353 
.00000$ 
.000011 
.200022 
.000040 
.000070 
. 95 
- 900194 
.000307 
.000471 


ለ 9 5 

OUTBL 
. 024 
. 000066 
- 00036) 
.000554 
.00071* 
.001552 
.00237* 
.003*42 
.0061*3 
. 98 
015521 
018५12 
024603 
031901 
.040272 


& ७ 4 
0७०181 
.000157 
.000404 
-000926 
221916 
.005626 
. 0 
.010556 
.0158«8 
.023025 
4.031915 
1062665 
-954539 
- 907940 
- 082440 
. 9 


OUTBLA 
001869 
004660 
.003736 
.018110 
.050035 
.0«$553 
0661} 
९५५860 
412921: 





OJTBLA 
930000 
.008457 
132460 


OUTSLA 
.000221 
.000566 
.001281 
002622 
004902 
008457 
013594 
020539 
. 46 
2069121 
.052605 
.066612 
.081880 
.0*8122 
.1150Փ5 


OUT BLA 
.0002Հ1 
.^ 00S 64 
.001281 
.002622 
- 004902 
.008457 
.0135534 
.020555 
.02*386 
.040121 
.052605 
. 2 
.081880 
-998122 
.115065 


OUTBLA 
.000221 
.000564 
.001281 
.002622 
. 004902 
. 008457 
"०1399१८ 
"9209549 
. 929386 
.040121 
.052605 
.066612 
. 081880 
.098122 
.115065 


1ԿՏՆ 
.000002 
.090005 
- 900004 
- 900006 
.000008 
.900011 
.000013 
.000015 
-990017 


1N8L 

.50- 0 
$1725? 
«५7८११8 


ای 
239302- 
25२५१9‏ 
645068 . 
०277059‏ 
288525. 
22994664 
309900 - 
513311. 
529505 
528705 
3475317. 
356022. 
36«180. 
3720-8 . 
379882 - 


I NBL 
.058605 
- 065908 
.07 3481 
.081005 
.088577 
.06125 
.105533 
.1103« 
118125 
.125073 
.131755 
.138123 
~ 1441356 
"1६१828 
98ء‎ 


INBL 
007023 
006581 
6ء‎ 
.012184 
.014130 
.016231 
018467 
.020616 
.022755 
. 28 
. 024806 
.0Հ8661 
.050588 
031979 
.0236:3 


Ina 
-000002 
.000005 
- 900004 
.000006 
.000008 
-900010 
.000013 
000215 
. 77 


—.................. ge 


IN ELA 
671565 
.3075«0 
.3«3Հ6Փ5 


I NBL A 
.316378 
557215 
- 35068 
. 374743 
.331312 
-497918 
422690 
526175 
- 468552 
«५५१०४ 
. 5 
«५६77१7५ 
. 495 
«१12१6 
५१७१५8 


INS A 
064222 
075567 
085575 
094737. 
. 104622 
.113380 
122255 
~ 332106 
47ء‎ 
.148106 
2355129 
. 161476 
.167165 
.172254« 
«176753 


INDL A 
.007) 37 
.008760 
010508 
01253 
.01<65? 
-010869 
.013150 
.021530 
1111: 
.025715 
.027718 
.029577 
.051285 
032842 
056292 


Load 


15. 
15. 
77 
18. 
19 


ZA FJ وم‎ 
1 ፦ 


ny 
ራ مو‎ 


. . . . 
O O O O ሠ U ሠ مه‎ © © 


< 
o 


. . ը . . ք ° 
O OOOO O GCG O O O 00000 


. . . . ° . " . ` 
O O O O O O O O OG O O O O o o 


OUT BL 
.000216 
.000547 
. 1 
9055५4 
0947609 
008222 
2612231 

Sous 
.025977 
959235 
.05 © 
IERT 
. 9802.3 
. 7 
.115:46 


ል 9 ኔ 

OUT BL 
-00022 
.0005%3 
.001278 
.002617 
.004893 
.008««5 
.015571 
-920592 
- 029340 
-940002 
.05 0 
06०525 
.08 1778 
.093007 
.11«338 


ል 5 7 


ወህፐ፳ሌ 

.000ՀՀ 

. 566 
001251 
2ھ‎ 
295902 
.008«57 
.013533 
920554 
.:. ۰64 
.0«0118 
952600 
«9५७७७०१ 
.08187$ 
. 7 
.115060 


det, 


.0$2401 


QUTBLA 


. 02 

- 000564 
.001281 
HO. hé ei 


.006902 


9८345? 
21፡5ኝሩ 
“220535 


ESS) 


s 
~ 4 


25180 


9۰9122 


215005 


SUTBLA 


. 900221 
. 300566 


901281 


.ՉՉՀ622 
.004902 
.0Շ8«57 
. 16 
.020555 
.229358ኔ 
'. 71 
. 3 ڈ5‎ 
ललल] 
091889 
.038125 
315055 


OUTRLA 


09022 

000564 
.001Հ81 
072 
096902 
. 7 
.012534 
.020555 
.023386 
.040121 
-052603 
.066612 
. 081830 
098122 
015055 


[NBL 
.000«51 
.00053Հ 
.000766 
. 05 
. ۲۱ 
. 595 
.001705 
. 81 
.292Հ60 
0737 
.0028 گن‎ 
H 1 


՞ 
- 


«ን 
y- 
= 
ው 


ናን 
`> 
`. 
€» 


ts 


o 


5 


.- 
՛՞Ե 


, 


955 
95? 


as 


INBL 
.000018 
.000026 
. 6 
08 
9900७2 
०9५078 
. 000096 
.000115 
. 5 
. 000156 
. 900176 
.00019% 
.000214 
.09027 
. 9 


[NBL 
.009001 
.000901 
902031 
.000002 
. 000002 
.000001 
.000694 
.000095 
. 000005 
-090006 
.000007 
.000008 
.000009 
. 40 
.009011 


INOLA 
- 0006466 
. 000588 
.000758 
.000955 
.001180 

001426 
.0016*0 

901904 
00:22. 
002515 
002782 
. 5 
MOOS TS 
. 935 

903097 


INBLA 
900018 
.900026 
. 5 
. 7 
00000} 
. 7 
. 64 
200115 
999125 
.090155 
. 35 
.000132 
099211 
.0002Հ 
.000Հ44 


INBLA 
- 000003 
900001 
. 1 
009052 
.000002 
.Չ00005 
.000004 
.00000Հ 
.000005 
.000006 
.000007 
.000008 
. 09 
.000010 
.090011 
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ھ۷٤۳‎ 


The following tables show results of the approximation to the multiplexer model when C 
(maximum number of calls allowed) equals 5, 10, 20, 25, 30, 35, 40, 45, 50, 60, 70, 80, 90, 
100, 125, 150, and 160. The values for A indicate the number of available channels. 

Outer blocking probabilities are calculated from the formula for the truncated Poisson 
distribution (2). Inner blocking probabilities (equal to Pj(k), from (6), where J = A) are compared 
for three different levels (2896, 3596, and 429€) of speech activity (average proportion of time a call 
of infinite duration is active). Mean talkspurt lengths (f!) are assumed to be 288 ms, 352 ms, and 
420 ms, respectively, for the three levels of speech activity. The compression factor is 4-to-] and 
the length of the header information is 15.6259» of the mean length of a talkspurt. The rate of each 
active incoming channel is b = 32 Kbps. Thus, the values for (B-!)* are 3744, 4576, and 5460 
bits, respectively, for the three levels of speech activity. 

The mean length of a'call is 3 minutes. The outgoing channel rate s is equal to A, the 
number of available channels, multiplied by b, the channel rate. The values for load (A/L1) are as 


indicated in the tables. 
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دہ دہ دہ vm EE ve, E ար «ա E vm ጣው ው‏ دھ 2 e À oc. m c ጠው መ) ብክብ E EE E ብነት መ ከን «թ eee‏ ہے ہے 


BLOCKING PROBABILITIES FOR C « 5 ል ° | 


ہے ہے ہے سے دہ و ےہ em wb wm‏ 





LOAD OUTER  [MNER(28) INMER(SS) INNER (42) 
1.0 .005067 .12 1505 - 155796 .130727 
2.0 952255 - 18850 - 2356326 «4630265 
5.0 . 25 251962 "311061 . 387079 
« 0 .1840«7 .390847 «367796 299527 


— = = — — መ ‹ጠ — —— ت سے س‎ — _ — ee - v. s s 


BLOCKIMG PROBABILITIES FOR C « 5 مم‎ © 


=== ss“ “राः o aM ll Ml 


4.90 .005050 990016 . 5 .000156 
5.0 017896 ‘0900535 . 000117 . 000326 
4.0 .0«2590 -900060 - 000197 - 900546 
7.0 .078246 .000087 -000286 .000787 
8.0 121512 900115 0003753 .001022 


መመመመ ዴኤመል. ጠመ ‹‹» ጠመው ‹‹ዙ ‹ሙ ጠው ‹ው ጠው ‹ መ ‹ሁ wee em ewe wees ጠመው a 


LOAD OUTER INNER I 8) INHER (35) (WHER (603 
1.9 . 09 .000000 .000000 .000000 
Հ 20 .000056 .000200 . 0 209522 
5 92 005757 . 0 ,. 0 . 090021 
4.0 . 0 . 09 099991 . 115 
5.0 .0178*6 .000000 900502: 902527 
6.0 -0425 70 . 001 .ՇԱ005 .000015 
7.0 078266 .000001 .000005 ,000020 
8.0 eset sie .000002 . 900007 . 7 


L CAO OUTER  IHNER(C2B)  [M«ERCSS) 1[ኦሁርጸ(«:) 
1.0 .003047 -002400 .004536 007169 
2.9 322254 007325 . 118 .02057 
5.3 . 5 221555 . 64 1131. 
५.9 . 7 .018824 .0525Հ6 .051085 


— — — OOS Oe Oe دی دو‎ առ «աթ «աթ «աթ «ա. «առ աա ےہ دہ سے ہے‎ 


BLOCKING PROBABILITIES FOR C =» 5 A ° Í 





wae eee oes oe wee V WA - s v... - ہے سے ہہ ہے‎ «աթ «աթ «աթ «աթ «աթ սաթ «աթ ew eee کیہ‎ Se 


BLOCKING PROBABILITIES FOR C œe 19 ል 9 $ 


— — — यय “ — agp cum cue VER up mee ewww Ce ہے ت کت ےد دہ دہ دہ ےہ‎ պա. ہہ ت س س ہے ہے ہے‎ ብጻ መጻ 





LOAO OUTER INNER(2B)  !ሁቿፎጸ(55) [ኑዑሁዴጸ(«2) 
1.0 . 7 .000018 .0000«4 .000102 
2.0 052258 - 000095 .000237 .000515 
$.0* .099245 .00021? .000542 “००11758 
«.0 .186047 . 1 - 000866 . 28 

BLOCKING PROBABILITIES FOR © » 5 ۸ 4 

LOAO OUTER  IMNER(I2S) JINER(IS) [NWER(G2) 
1.0 . 7 . 000000 -900000 . 000001 
2.0 ०03-२58 - 000000 -000002 .000005 
1.0 .099245 .000001 .000005 .000016 
4.0 186047 . 000002 . 000008 . 000024 

BLOCKING PROBABILITIES FOR C a 5 ል9 5 

LOAD OUTER 1ԻԻ52029) INER(SS) = I[NNER( 462) 
1.0 .003947 .000000 . 00 20 .000000 
2.0 .032258 .000000 .000000 .000000 
5.9 .033265 . 9000 . 0 .000000 
4.0 «186047 «000000 000000 .000000 

















— = = — — = © ው — ü — —— = ——— == = ذو‎ = — — — — — — — — = = — = — ապա, «աթ E wg 





LOAO OUTER | JMHER(L28)  [HNSERCIS) — [MER (40) 
1.0 111111" .000600 .000000 292009 
2.0 -000034 .000000 -900000 220550 
1.0 .099737 000500 . 0 -000000 
4.90 ‘905930 ०००८०० .000000 . 0 
5.0 . 4 .000000 -900000 .002900 
6.5 -942590 -090000 . 0 - 000000 
7.90 378246 .000300 900022 . 0 
8.0 .121312 -000000 . 9 .000009Չ 

BLOCKING PROBABILITIES FOR © = 29 A 5 


LOAO OUTER  [HMER(?2B) 
$.0 -000000 .002036 
6.0 000004 ०003358 
7.0 . 000050 .005059 
8.0 .00015? .007182 
9.9 ०९0061? . 5 
10.0 .001849 .012627 
11.0 . 0064640 .01585$ 
12.0 .003736 .013235 

13.0 .018110 .022822 
14.0 .050055 .026201 
15.0 .0«5553 -929618 


INNER (SS) 


-004729 
. 9007440 
.0113«« 
915825 
. 16 
-926958 
035353536 
040022 
0467७6 
055321 
05१49? 


INNER (62) 


= ES a me =a ee ee ے‎ um ہہ ہے‎ ee ee ED um cum سوہ دہ دہ دہ دہ دہ‎ um m Á X e m m መመመ 


.009555 
.015101 
021995 
950110 
. 7 
.0<4950< 
.060265 
.071301 
.082240 
KMA 
210241? 


— — — 6 s s دہ ے‎ AED Umm 





BLOCKING PROBABILITIES FOR C = 20 A sé 


LOAD OUTER INNER(28)  IMMERILSS) INNER (42) 
3.0 0ءء‎ .000020 .000050 - 900109 
Col) .000054 . 35 .000327 .000700 
2-3» .200727 - 300438 901256 .092217 
«.0 205050 - 901000 532572 .00«8*4 
$.0 917856 .0017?1 0046197 008540 
6.0 . 0250 .002706 . 006281 .012437 
7.9 -O7B266 .003427 .008 7 .216671 
8.0 121312 290046475 .010255 .02031? 

BLOCKING PROBABILITIES FOR C = 10 A * & 

LOAO OUTER  [M«ER(28) INNER(SS) INNER(G2) 
1.0 .000000 - 900000 . 0 .Շ00901 
5.9 - 000034 .000001 . 000004 . 000011 
1.0 .000757 «000006 .00001? - 900054 


59 


LOAD OUTER JNNER(SB) [MHSER(SS)  INNER(62) 
$.0 .000000 ፡995250፡5ኡ5 . 8 .000«07 
6.9 . 000004 .0600*0 .00029$2 . 895 
7.0 . 0 . ۵9 .000518 .00146օ 
8.0 .000159 -000265 . 9 905171 
9.0 .000417 .000405 .00125ծ 925: 

10.0 .00184? .002585 .901800 .006573 
11.0 ‘00५७०09 00.808 32-59 206141 
12.0 0097956 . 7 .003212 .0079S6 
13.0 .018110 001555 .00«054 .009885 
14.0 . 5 . 152 . 006887 21184 
15.0 5ھ‎ ۳۶٤ .005755 .012815 

BLOCKING PROBABILITIES FOR C * 20 A 5 

LOAD OUTER  IHMER(28) INNEA(IS) JNNER(GZ) 


e wë, wm wm vm mm mm ہے ےہ سد ےہ‎ ew ጠው “፦ መ ጠመ ጠው ጠው “ሙ ጣኮ ባ mm mm mm mm mp vm mm ve መው — — ው ጠመው መው ‹ሓመ% ው ው መው ጠኞ. ጠቦ መሸ ው ጣሹ ጠው ባ መው ጣው ጻው 


ኃ .00000Չ 
0 .ՕՍ00ՇՀ 
0 . 0000350 
0 . 9 
d .0006Փ 16 
0 . 868 
0 .00«6-3 
2 149998 
0 .018109 
ኃ 30/20 955 
Չ 


.0-5£51 


سے 
>> 


መ ጨጨጨ مہ دہ جع‎ mm mm .Á..-....-... --.....-....-. መጨ ጠመ ጠው ጠው ጠው ጠው ጠው ጠሙ ‹ጨ ጠመው ጠመው आक आक ጠው em em आक आह e 


e æ- a... e-e rr mm mmm em mm om mr au mm "D um de zë ጠብ ጠው v. - . <. - መው መሸ ሓፍ መው ዱፍ v. «թ «թ ሸው ው ሓው መው ሓው आ թ 


0 


፥=መጨሙሙጭ جم مہ ہم‎ — ፎ :መ ‹› በ መሙ ‹ወ “ው 4ወ “›» ው መሙ ብቅ መሙ መዛ ብላው መው “ው տ ‹ሁ mm mm em em em em më em zm em zm mm zem zm عم ہہ‎ 


2 . 0200 
0 .0 ٭ 0ت‎ 
3 .0900:9 
3 220159 
2 .ԶՉՕօ.օ 
12.0 . 8 
3 22-989 
2 .003;95 
0 .0181c9 
0 .03 0055 
Չ .0<5591 


ሙመመሙመመጩመ ہہ ہے کے ہے سے کس م م ا کت کس کس ہے دہ ہے ہے ہے دہ ہے ہے ہے ہو ےہ ہے سے ہے‎ መው “ጮ ሇ ጠመው ባዜ መሙ ው em wt eee ee eee 


LOAD OUTER 
5110 000300 
9.3 -990004 
7-0 . 0 
8.0 . 9 
9.0 - 20००16 

10.0 221868 
11.90 . 9 
12.0 .009795 
13 -018109 
14.0 . 05 
15.0 .0«Տ532 


መ”መ-ፎ — —— መ= ወ ጩመ መ առ սը պո ս mm zm rm mm mr X emm mm mm ብከ መው Y առ առ աթ» em em wm em om em om em vm om em em om em vm em mm — = 


== === === “=== mm mm mm o vn mm mm em em mm ep ee Oe OB Pe BP om emm ክፍ ብክ em om om emm em wm ብጻ ብኩ “ዓው ստ առ «ո 


መ ፎ առատ ےہ ہہ دہ دہ کے‎ em wm vm zm e առ «թառ աթ ա«թ «թ սթ ստ «ո «թ առթ دے دہ دہ ےہ ےد ےہ ےد دہ‎ cue cáp MAD cum աթ «ո սթ op vm om کے جہ دہ‎ 


LOAD OUTER 
2910 . 9000-9 
3۵ .029117 
12.0 . 3 
159 . 9 
1५.0 . 9 
VSTO .025011 
16.0 005.715 
Léo 015821 
18.0 .0ՀՀ75ծ 
19.0 O 56275 
«0.4 . 050122 


ጠው ‹ሠ mm دہ دہ دہ دہ دہ دہ یہ دہ دہ ےہ‎ em vm ےہ وج دہ دہ دہ دہ ےہ دہ دہ دہ ہے نم ےہ ےد دہ دہ دہ دہ ےہ ےہ دہ دہ‎ em առ աթ ےہ‎ pe mm om առ ےہ ہب دہ‎ ብቻ 


-መመ ‹መጨ ee eee ह आ p ع‎ um E حي‎ “ह “मय “आ आज आज आज आक ጣሸ፡ መፍ 6 ळा > 


መመ wwe ee ee tee Pe eK See wee ee ES Oe ve OB Ow ው - ጠመ ጠው MK ew առառ ստ «ո սթ ազո «թ սո መው ሓመ म्य 


LOAD OUTER 
10.0 . 9 
11.0 .000117 
12.0 . 8 


. 1 
.000001 
.000005 
.00000Փ 
.000010 
.00001Փ 
. 904 
2600055 
መ2232-»5 
225059 
. 5 


INNER(SS) 


000000 
.000000 
. 0 
. 0 
. 000000 
. 0 
.000000 
290001 
.000001 
.ՉՇ300| 
.000002 


INNER (28) 


.000000 
.000000 
0 
.000000 
.000020 
. 0 
.000000 
.000000 
.000000 
.000000 
.000000 


INNER (28 ) 


200555 
. 9008 28 
.Չ0114«1 
201505 
OOS 
.002415 
.002943 
. 001502 
. 004074 
006061 
005199 


INNER (28) 


. 000017 
0000-6 
000039 


000205 
900007 
00001५ 
000026 
003064५ 
200070 
020105 
0001-4 
090148 
‘JCC Ss 
2328 


[mE 2035) 


.002200 
.020900 
. 0 
. 1 
.000001 
፡ኃ000 2። 
903032 
- 900094 
. 090000 
-00C0C8 
.000010 


INNER(3S) 


200000 
.000000 
293323 
200002 
. 0 
. 0 
. 000000 
-090090 
.000000 
.000000 
.000000 


INNER (3S) 


. 7 
.002559 
.002408 
.006639 
. 6٥ 
,009"51 
008232 
0098739 
01139५ 
01288 
. 5 


.000075 
.000112 
000165 


000010 
.00002« 
.000050 
.000092 
.000156 
.0002c$ 

000203 
.000507 
.900075 
005852 
.ሮህ10.27 


ւ ՔՔ8(4«2) 


.C00000 
.023601 
.000001 
002053 
000005 
. 9 
. 090016 
.000029Չ 
000029 
. 8 
0009५3 


[INNER (42) 


.000000 
. 000000 
. 000000 
020020 
. 0 
. 0 
. 000000 
.020001 
.000001 
.000001 
.000001 


SNNER( G2) 


004623 
. 6 
.008575 
.0107«8 
012451 
.0163? 

019508. 
39+ 
0ء 
029115. 
052102 . 


.000253 
. 00085 
.000561 


60 


13.0 
14.0 
15.9 
16.0 
17.0 
18 0 
1950 
29.0 


.00102* 
. 00-619 
.005011 
005317 
.015801 
. 64 
.0256:27ን 


290055 
.000076 
.000102 
030151 
.00016Հ 
. 09 
2000236 
.000270 


090256 
.0002Հ 

.000«23 
. 000552 
. 000672 
. 000809 
.000950 
. 001089 


.000785 
. 001062 
.001389 
-001740 
002155 
002585 
.00301* 
. 003443 


=ሙ-መመ:ኗኣሥ ሬጨ ብዓ. սթ սթ کک کک کک کس‎ աթ առատ աթ دہ‎ em zm Gu» zm pr Bee’ BT OS WEB l "mm e ہے جہ چ ہے دہ ہے‎ 


08 


INNER (28 ) 


![የኒጻ (25 ) 


۱۰۰۵٤ )42[( 


-ጨ =  ክዝ ብ ብዘ mm mm om emm em “፦ ዛ 4 ዘ “ > ው 9. መው ‹ሙ ብከ “ ewe ጠው — e eww we መው 45 ‹ጠ ብ աթառ առ — A— —— a 0 ——  ‹ጠ› መው ፦ ብው ጣፍ 


. 9 
.000117 
030578 
. 9 
. 09 
"005011 
.0095159 
215821 
025755 
.026272 
.053222 


.000000 
.000001 
.000001 
. 000001 
. 2 
.000005 
.00900« 
.000005 
.0006Շ05 
. 8 
. 9 


.009002 
.000005 
.000005 
. 900008 
000012 
፡ 200017 
00002. 
0009029 
0000-6 
.0002c- 
«09000६2 


. 900209 
.000015 
.00092« 
. 7 
. 005 
.000075 
. 0 
.000]123 
320161 
. 9 9“ 
HE 7 


መድ-ጅ ፡.› mm mm om em om om mm om mm mm wm em mmm om em mm om em mm em ብቐ em mm መው i ው ጠው ጠው ሓው ሓው mm መው ጠው ሓው ። መሙ ہے جب‎ -ዴ- mm mm mm mm mm ze መሙ 


७ 5ے‎ A 


wm em e ‹፦ mm mm vm mm em em -— — — መው ብክ ብክ “ሳም առ սթ «թ «թ “ዋው սթ աթ աթ առ պաս» መሙ ብቡ ብ vn mm mm սթ mm ve mm vn mm սո սո սա սառ սաստ om em > 


OUTER 


INNER (28) 


۱۳۷۶۰١٣٤١ ) 5 ( 


IN ER(«2) 


- - . ‹ ጠመ ‹በ›-ው ‹ው AR وہ‎ m መፍ ብ ብኡ ብ ጠው 4 Gus un p ee Bee ባኮ “ው ጠው> mm ጠው dum cum መ መው ሓው ጠው em ጠው ጠመው ጠው መፍ መው em mm wee ee = 


BLOCKING PROBABILITIES FOR C « 25 ል 


. 000029 
.000117 
. 8 
. 959 
.002419 
005311 
009319 
915501 
.024756 
2039273 
.050222 


.000000 
9ء‎ 
-000000 
- 000000 
.ա00000 
.000000 


.000000 


. 000000 


. 000000 


. 000000 
. 000000 


.000000 
. 0 
. 090000 
. 000000 
. 000000 
. 000000 
200001 
. 01 
.000001 
. 00000} 
. 000002 


. 000000 
.900200 
000531 
000001 
009002 
.060005 
. 000006 
.600005 
.000097  , 
.000368 
.000010 


መጨ :ሬጨ ፡ - — emm em em em em emm s s s... s... s. s... eof ee ee ew ARD Us Geb Uu» Ge Gam M s ፦ ብ mm ው 


11.0 
12.0 

0 
16.9 
15.0 
16.0 
ص۵ 
18.0 
19.0 
20.0 


OUTER 


.000023) 
.000117 
.000578 
. 9 
09 
.005011 
. 9 
.015801 
.929756 
.026273 
050225 


INNER (28 ) 


.000000 
.000000 
.000000 
.000000 
. 000000 
. 000000 
.000000 
. 000000 
.000000 
.000000 
.000000 


1ኣ‹፳8(25) 


.000000 
.000000 
.000000 
.000000 
.000000 
«000000 
. 0 
.000000 
.0000Չ0 
.000020 
.000000 


INNER (42 ) 


.000000 
.000000 
.000000 
.000000 
.000000 
.000030 
.000000 
. 000000 
.030660 
.000000 
. 0 


BLOCKING 


PROBABILITIES FOR C 


CUTER 


INN IR C28) 


INNER (SS) 


INNER (42) 


~“ nS ss ጡ ጠው ጠመ ጣው ጠው ብ m UU ጧ ው “>ጭ m oU ce ጠው መ ሓው መው ጠመው መሙ መሙ መሙ መወ ጠመ ጠመው ጠመ ሓመ e 


72 

.000564 
.001281 
"002622 
.004902 
. 57 
. 6 


«2302690 
. 7 
.003784 
«002547 
.005375 
.008253 
.00716- 


.007157 
.008760 
8 
.012543 
.014557 
-010809 
. 0 


.01Փ74«3 
720 


.026089 
«058135 
012522 
.036985 
.0Հ1«81 


Sag 020555 .008079 .021530 - 045920 
2s 0 224585 .008986 02१७00 050216 . . .: . . . 1  -ዴሩ-፦--- መሙሙ መመመ መሙ ውመሙሙው መመመመ መመመመወመሙ ውወመ =መ መመመሙመ መሙመመመሙመሙመ> ሙመውመ ሙውሙ መጭ 
2५.0 ھ.‎ 1 -0098e$ 025715 .05Հ290 BLOCKING PROBABILITIES FOR C « 30 A ७ १ 
250 9५2605 . 010494 .027718 .058099 em لاع مج‎ ८. ما ممه ممم م سام وام م ماه م مام م مام ماه ماد‎ ጭሙ መ --ጭሙውመሙው መመ 
LOAD OUTER  1ኑኦ)ዱርጸ(28) 1›ይ#ፒዌጸ(257 INNERIC2) 
BLOCKING PROBABILITIES FOR C e 30 Ae § 15.0 .0002 2 .000000 .000000 .000000 
SS e me s.s m mmm 14.0 .00056Հ .000000 .000000 .000060 
CUTER | INNER(L28) INNER(3ZIS)} INERIG2) 17.0 .001281 0c3000 .000000 299932 
ت === وہ اد مت ے ےا چپ ود کے جج‎ 18.0 39056272 .000000 .000.00 0000359 
.0 2005-2] .000108 .000«ՀՓ WIELT 19.0 . 00.902 . 000000 229600 909209 
0 . 005 ٭‎ 0001-= 203588 991855 0.0 .Շ23օ57 06.200 .000000 . 0 
2 3201231 7 .000758 .002«10 «. 0 ,.013534 .020 000 .929000 . 3 
Š 392a SOE 250555 922005 2.2 255 .006) 0 .030002 . 06 
0 00-००२ 920297 .001180 . 0 نوہ‎ .029296 000220 .200020 0906900 
0 .008«57 -0003e2 .001ՀՀ6 .006596 24.0 . 011 .000000 . 0 . 0 
0 01-53५ -909413 006 .0ս5159 45 0 . 5 .000000 . 0 000609 
220 2029515 .000505 .001954 OSI ւա  ։ Ձ` Հ  + 9 
9219 .029286 .000580 e .0267=0 maeaea ت لد مل سے‎ e سے دہ سے لہ اعد اہ لہ‎ 
24.0 .0«0121 .000455 .00Հ516 .607517 BLOCKING PROBABILITIES FOR C «5 25 à = < 
S 03 05-15 .000727 002782 0082ՓՀՖ ummm መመመመ=መ>።=።=መሙመመ መመመ መመ>መመመ>>ሙሙመመ መመ ሙመ 
Load OUTER [ኡሥርጸ(25) INNER(IS) رویٰ 3ع مرا‎ 
BLOCKING PROBASILITIES FCR ८ ७ १0७ A 3 20.0 0 46 . 096592 ፡017ሩ22 9579१७ 
e 21-9 001235 .00758« .020682 3451,81 
OUTER  |MER(CBI INNER (SS) INNER (C2 ] 220 .002616 . 8 . 022889 .Չ«8580 
ا ا ا سد ا می اعد ا ا ا ا کا ا اک‎ መሙ اح ہہ دہ بد دہ اہ لدع الہ داع داع لد اعد الد‎ 23.0 .004578  .0095981- .025818  .ዕ5ሩፌ1:22 
.0 .00022 .200005 .000018 .Չ00681 24.0 007514 011265 0०3325 05१7२७ 
. 0 .ՉՇ0ՏՓԳ . 300004 . 9000:6 .200114 245.0 .0116=ቆ 3012572 .051854 05501 
.3 20091 . 900906 .0000:5 .Չ0015Հ «6.0 .9171«5 .01188« .0 34859 -070759 
.0 00२७२०2 . 8 . 000067 . 000204 27፡0 ,. 8 . 7 .057789 . 07*020 
19.0 . 064902 .000011 .000061 .000262 28.0 .05260Փ .016429? . 0640601 .281018 
SOMI .008Հ57 .300015 .000077 .000:28 >१ 0 042527 017624 - 363268 .08570« 
2159 «01299१८ 200317 . 300094 .000«02 590 3ء‎ ۷ 018751 10465752 . 0-9 
So, .020555 .000020 .209115 .000«80 
29:9 .029:8« . . 5 .Չ0056 eee کے س کے کے سس سا اس سیت‎ መ ጨመ ጨመመ--መመ ጨመመመመመመመኡ መመመ መ .-ጮሙ መ= መሙ መመመ መ 
2213 O60121 .000227 .000153 0006५2 BLOCKING PROBABILITIES FOR C ०७ 35 Ae § 
25.0 WEN tb .000051 . 5 000225 emer sÍ س س س سے کے‎ 
LOAD OUTER INERT) INNERLIS]  1ኦኤአር። [==>) 
BLOCKING PRCBABILITIES FOR C œ 30 ል 5 7 20.0 .000Փ86 .000588 .001517 006055 
ከ ር ሚው መሙ መመ=መጭመመመመ መመመ ውመመመመጭመመ=ጭውመውፍድወጭ መጻ ہس‎ 2120 -001393 . 900477 .0018«45 .005570 
LOAD OUTER  1ኑዮድርጸ(ረ5) IHMMER(SS) INNER(42) «2.0 . 002616 06957? .002215 -006e002 
-- ሠ=መው=መመ መሙመመውው መመ መ መጭው መመመ መመመ መመ eccere መሙመመሙመሙመሙ መመ ወመ ወው سح ےہ‎ 25.0 -004578 . 9 .002616 .007715 
IO 2390922 . 000000 .000001 .000005 24.0 0075146 009810 005048 968304 
9 000566 000000 000001 .000005 25.0 .0116«6 .000958 .002501 .010155 
.0 .001281 .000000 .000001 .000007 26.0 .0171«3 .001070 00396? 01118५ 
.0 .902422 .000000 .000002 .300009 27 0 .02«128 001205 .00««57 12ء‎ 
.0 . 0064902 .000000 .000002 .000015 28.0 . 032606 . 001558 . 904900 .015855 
9 .068457 .000000 .000005 .000017 29 0 .0«2527 .00146? .005550 .015055 
20 01559५ . 000000 .00000Հ .000021 50.0 .055771 .001595 .005780 . 1 5 
S29 .39235315 .000001 .00000€4 .000026 
30 029786 . 990001 .000005 .000031 s m E پک سے‎ a = = سا‎ 
24.0 .0«312) .000001 . 900006 .020057 BLOCKING PROBABILITIES FOR C ७ ४१५ ል * é 
Հայն .05Հ605 .000001 .000007 000. ጋም” መመሙመመመመመመመመመመመመመወውመወመመ ወ ወሙውመሙውጡ መወ ውው መሙ መሙ ሙመመመመመሙ። መመመ 
Load OUTER 1 ኮራጄጸ!(281 INNER (SS) INNER (G62) 
BLCCKING PROBABILITIES FOR C « 50 ል » 8 20.0 .000686 .000015 .000085 .0005Ե0 
ծ50»թ9 Լ... .Ք.-3.----.. .-Հ.«..--------.--.--------Հ- 21.0 001255 ھ0595 . 000108. ۸091ء‎ 
Load OUTER  IM«ER(28) 1ኤሥርጸ(25) [NNER (42) 220 . 14 .000025 .000134 .000548 
----------------:--:-::---------::-:---------:-2---- ci .00Հ578 .000031 .000148 . 000896 
.0 .000221 .000000 .000000 .000000 2५.0 007514 .000057 .000205 . 6 
.0 . 000566 .000000 .000000 .000000 25.0 .0116«6 .0000«5 .0002«Հ .00048Հ 
.0 .001281 .000000 .000000 .000000 56.0 . 9 . 00 005 2 .000285 .090114«Հ 
.0 .2 .000000 . 000000 .000000 2T . 024128 .000060 . 000 5 .001305 
.0 ፡. 290: 902 .000000 .000000 .000000 «8.0 05९२७०७ 000069 900567 .001«68 
20 . 008657 . 000000 .000000 .000061 29.0 064252? .000077 .000410 -O0)629 
.0 . 6 .000000 .000000 .000001 50.0 .055771 990085 . 1] .001785 
दोर घि .020525 .000000 .000000 .000001 
Հան 0 .029:86 .000000 .000000 .000001 — sss کی کر‎ 
24.0 .0=0121 .000000 .000000 . 000001 BLOCKING PROBABILITIES FOR C. œ 35 ል « 7 
50 .052605 .000000 .000000 .000002 i Mi mem ES T መመ و‎ 
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ee ee ee ee ጠው P rg ጻው ہے دہ دہ دہ‎ ጠው መ። ው em ጠፍ ው መፍ ጣው ጣው ው 


Load OUTER  IMNER(ZB) INMNER( SS) IT NNER( 42) 


a ee ee ee ۵ OUTER INNER(28) INNER(SS) رج ودعچپسز‎ 
20.0 .000688  .000000  .000003 .000019  . . Հ-ՀՀ —— ወ. መመ — ہے‎ 
21.0 .0013*35 .000001 .000006 .000026 .0 .001411 .00.016 .ooS738 يسی.‎ ٦ 
22.0 .002i6  .000001 .000006  .000035 .0 .0924977 .00118: .004331 .012271 
22.0 .006578 — .000001  .000007 .ዐዐዐዐሩ፤ 27.0 .006170 .001369 .006967 .013920 
24.0 .9075i6  .90090) .000009 ००००५१ 28.0 .00600$ .001868 .0056:1 .015537 
25 3 .0114-»  .000021 .030011 .000065 29.0 .0099371 .00:776 006१13 .017598 
ud 0179 0000: 0001 +۹۶٦٣٦ 50.0 .016609 .00:990 .007062 .017173 
6 20,202 002916 090350 $1.0  .020217  .00:20€4 .007:55  ,60208ፃ37 
28 0 IES 005092 090019 9090194 Ceol .0258 28 .0 171 . 0656 02:98 3 
2+ 3 9४६५११, OCIS 767762٣507 t5 jusmws 0034107 757 PUE 
53 0 CIN . 2-05 OSI .090131 Q 0-317 .00:28 36 OOF 925316 

5 0 .35-=255. .$63020 .0.6446 EN 

SLCCKING PACBASILITIES 668 © ء‎ 55 acy E EE 


سے ہے ہے سے ہے ہے mm‏ سے سے سے سے سے ت ہے ے سے سے سے چت جہ ے چت ہے ہے mm em e‏ ہے سے سے Á‏ ہے ہے ہے ہے سے ہے سے - 


-“-”መሙ — — աա ասա տ ս ս - o ‹ብ‹ሠ ‹› ‹ ወመ ብው መ ‹ወ ው ጠው ጠው ጠው em ጠመው ፡፡ ወ e em ہے‎ տ ብ ‹፳ ብወ ብው ብፁ መ መ ጠመ Կթա սա սաթ 


Load OUTER INNER (S89) INNER(SS) 1›ሇሺጄጻጳ(ሬ2) 
-----------------------~--------------------------- OUTER  IMNER(28) INNER(SS) [ኢኒ 2(ሩ2) 
29.9 .C0Ce8e .000000 .000000 .000001] . . . . .፣. . - -=ዉ፦ሥ መመ- መመ መመመውሙመ ሙውጭመመሙመ መሙመመውወውመመሙመመመመ መመ Á... 
200.6 0011१98 . 0 900090 000091 .0 . 8 .000015 .000086 .00036« 
EE 392.5 200500 000000 905021 .0 2000702 .000020 .000111 .000«ՓՏ 
3 7 .00ՀՏ78 . 3 000022 .006002 0 .300170 000026 000141 000586 
Հեն .20751« . 0 .030000 .900005 0 80) .200571 900952 000177 090728 
25.0 0116०७ . 0 . 0 . 653 26 . 8 900649 205022 . 353 
200 .01?1«e9 . 000000 . 990000 . 6 25.0 .001«11 .000050 .00024? 901081 
220 924128 .000000 . 000001 . 000024 26.0 302697 .000041 . 900726 12522 
39 0 035006 . 0 .000001 .90000$ 21.0 .00«170 .000073 EH D .001525 
29.0 062527 . 000000 920001 005055 28.3 . 0054605 . 000086 . 000454 .001777 
20 0 SS ٦ .200300 .002001 .000027 23.0 009971 000101 . 000526 .0029«Հ 
30.0 .01««0? 000116 . 2 00-351 
— AY -----ሠ መመሙሙመ መሙ መጭ መመ መመ መጭ መ 31.0 020017 900152 209480 .00240$ 
BLOCKING PROBASILITIES FOR . 25 A , 22.6 025828 0001468 000755 . 9 
ے ے ہے ہے‎ ee Cec ee oa m a EE EE መ ር ር. ር... त 019123 ४१८8७८ - 000164 .000837 .005169 
LOAD OUTER INNER(I3) IMNER( SS)  INNER(S2) 34.0 20469382 .07017? .000315 . 2خ‎ 
EE $$.0 0542466 -OCO194 .000987 .00370$ 
1$.0 . 000006 . 00000 .000000 .000000 
ነፅ 3 000015 . 0 . 0 .000000 — a --.ծ-.-ծ«.-շ«..--------«-- 
17.0 . 7 .300000 900000 000200 BLOCKING PROBABILITIES FOR . «0 A ? 
18.0 +7 .000000 .000000 2000000) €-4--------42----.-2-2-2--2-2-2----———------------ 5 
19.0 000510 . 00000 . 0000 900250 OUTER  IMMEE(28) INNER(SS) INNER (42) 
२०.० .000686 .000000 .000000 .000000 ee mn nn ee ee ee nn en nn nn enn መመመ 
21.0 20०1११५ .000000 .000000 .000200 .000028 .000000 .000005 .000020 
22150 .002616 .000000 .000000 .000000 900072 . 0001 . 005 900027 
2129 . 004578 . 00000 .000000 .000000 .200170 .000001 .000006 .000015 
25.0 .0075:« .000600 .000000 . 0 900571 .000001 . 000008 .000046 
«5.0 .01165«Փ .000000 .000000 .000000 .0007«8 .000001 .000010 . 9 
26.0 .0171«9 .000000 .000000 .000000 991५11 . 000002 .000013 .90007«4 
21.0 .02ሩ128 . 0 .000000 .000000 .002«97 .000002 .000017 .000095 
28.0 0१२००७ .000000 .000000 .000000 .00«170 .000005 .000021 .000113 
29-0 .0«Հ527 . 0 .000000 .000000 004608 900005 030025 000125 
50.0 555771 002300 909000 .000000 . 71] .000004 .000030 . 62 
ल क्क ज्य 5 ea S ا ا وا ا‎ $0.0 .014409 .000005 .000055 "9००189 
:سداد‎ 9 «0252017 .000005 .2000«0 .000217 
BLOCKING PROBABILITIES FOR C = 40 A «ዩ ሩ 52.0 026838 000006 000066 . 65 
EE E 11-0 036866 000007 .000052 . 6 
LOAO OUTER INNER(TB) INNER(IS) INNER{G2) 34.0 045032 . 000008 . 000057 .000303 
== === SS کے‎ መው 255.0 055२५५ 000008 000063 . 1 
25.0 001411 2913128 .055008 .067203 
24.0 .002< 9१7 014726 . 036406 097/5419 e IR Saini >=> — Í ከከከ == 
27.0 . 0 016११3 .0«02*8 .080102 BLOCKING PROBABILITIES FOR C * «0 As? 
28.0 . 5 . 5 066039 3084578 SE oS E -- - መመመ ےت‎ 
29.0 .009971 .019838 957780 092967 Load OUTER INNER( 28) INER(IS) INNER ( 42) 
30.0 . 9 .021567 . 0 01१1१? EE Sl ‘3a mi 2 
31.0 25017 .023258 .055061 .105183 000028 .000000 .900000  .000031 
9 .0268:8 .024917 .058512 . 59 .000072 .000000 . 0000 .000001 
2390 . 664 . 7 .061788 (TT .000170 90ء‎ .000000 .000002 
2.0 .0Հ«ՀՕ52 037993 06५8+ 12122) 2 900371 000000 000900 009002 
55.0 .0542«« «053117 067731 .1258«0 24. .0007«8 .000000 .Շ00000 . 000003 
25. .001ሩ11 .000000 . 0 .00000« 
e ne ee 26 002697 000000 .000001 .000095 
BLOCKING PROBABILITIES FOR C » <O A 5 27: . 0 .000000 .000001 002306 


28.0 .004605 .000000 .000001 .000008 30.0 .002320 .000130 .00066* 0025465 
29.0 .009971 .000020 .000001 .00000? 31.0 003766 .000152 .000776 002926 
30.0 014609 .000000 .000001 .000011 20 .005775 .000176 000851 903221 
31.0 .02001? . 0 .000002 .000011 11:90 .0085Հ6 .000202 .001015 .003756 
55.0 .024818 .000000 .000002 .000015 34.0 012171 000225 . 0 .00«195 
SETO . 05-80% . 000000 .000002 .000017 55.0 . 2 .000254 .901270 ዐዐሩፅሩ] 
34.0 066532 .000030 .000003 .000015 56.0 022310 .00028« .001«01 605087 
550 09525५ . 02 .000005 .000021 37 68 .028890 900512 901532 .005528 
38 o .036458 .0003«0 001060 . 005958 
BLOCKING PROBABILITIES FOR C = «0 As? Ee 
---=-፦---መመመመ፦= --መመመ>= EE e سے‎ BLOCKING PROBABILITIES FOR C + &$ As? 
LO2D OUTER INNER(LB) INER(IS) 1ኸህዌጻ(ጻ2) o -------------------------2-------2------------.------ 
--፦ዴ-- መመ-መመ---›፦ መጨ -መ-፦ شش شش شش‎ መ= ሠመመመመ መመመ መ መመመ መመመ ፍ: መመ=» Load JUTER INNERIB) !ኑኹኡኩርጽጸ(25)-  1ሙሑፌኣ(ፌሬ2) 
2-0903 . 000028 000000 .000000 .000000 | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 11 -----------.--2-2------2----.---2-..--.-2----.-2-2--..--.----- 
21 8 .009972 905200 . 0 .000000 28.0 .000767 000004 .000027 .0001«8 
gat ad 929173 000020 . 5 ... 0 9 0 .Շ01563 .0 6 00००१५ . 0 
21 5 90027 . 0 200000 .000000 10.0 MOOS Ue . 000005 . 00006} 000236 
2e 0 . 8 . 900030 .300000 .003000 11.0 .0057«Հ . 000007 0٥٦ .. 7 
26.9 .0014«11 296503 .000000 .000000 2m0 . 655 905908 .000058 900522 
250 .00Հ-97 .000020 .009600 . 070000 55፡0 ه.‎ 64 .0C 2009 920067 . 06 
O .00«170 .036003 . 060020 . 000000 5.0 1 .002011 .000677 606891 
28.0 006005 . 0 . 000000 902500 55.0 . 2 203012 . 98 . 64 
2१ 0 009921 .002000 . 000000 . 000000 36.0 02१10 . 00001% . 95 .200528 
533.3 .Չ1«ՀՉՑ .090000 . 0 . 0 57.0 .028830 .003015 . 0 -000Se2 
311.0 2029017 .000000 .900200 .000001 28 9 56:58 903017 000151 520616 
20800 . 0 8 .000000 .000000 .000001 
550 .1 4 .000060 .000000 .000001 1 1 1 1 1 .: | ===-------------—--~-—----------------~----- — 
५५.0 . 044032 .000990 .000009 .000001 BLOCKING PROBABILITIES FOR . «Տ A 8 
25.3 .05Հ2ՀՀ .Չ00000 .900000 .000001 | . 11 1 ---ա----«-----.-------ծ.«.-շ--..-.--.--.-շ--.-..------ 
بج ہہس سس شش شش سس شش شش شس شش جح‎ LOAD OUTER [ኑሁርዳ(28) ]፡ሱድጽ(25)- [ኦሶዊጸ(ሩ2) 
BLOCKING PROBABILITIES FOR C = <Š A * 4 28.0 .000767 .000000 .000091 .000028 
--.-------շ--.-Ե-----.-ծ----ծ-շ-.-.--ծ-.-.-.--«.----- 29 0 .001563 . 0 . 1 .000011 
LOAD OUTER  INKER(28) INNER(IS) INNER(G2) Tomo .002320 .000000 .000002 . 5ا‎ 
ከ መመር >> መሙ T ee nm 51.0 . 003176 . 0 . 000002 .000016 
28.0 .000767 918522 .0Հ«868 .087856 520 005775 .000000 930903 .000020 
2950 331269 . 320499 349001 096929 250 .0085Հ6 .000000 . 900003 . 000023 
30.0 29022 .0225«5 . 553 .102059 34.0 ۴ء‎ .000000 . 000006 .000027 
Shad .0037Հ« .02«6«9 .057708 .10*188 55.0 .016762 . 0 . 0000046 . 1 
520 .Չ05775 10565777 .0 2984 114255 6.0 022510 009990 900७9०५ 000016 
33.0 .0085«6 .0285«8 .066«32 6ءء‎ 37.0 028890 900091 .000004 .0000«0 
5=.0 2212121 931052 970708 A 58.0 . 8 1ءء‎ .000006 . 5 
35.0 .0167«2 .0331*8 .07«86« ~ 136399 
16.0 .022310 . 2666© .078863 162568 0. .. .... ..... . .: . .፣. .ዐ. . ጻ=መ--መ-ሥመመሙመሙ መመመመመጭው ወመ መመመሙመመ መመ መመ መ መመመ መው መመ መሙ -።-ሙ- 
57:0 . 928890 .037210 .082670 - 148586 BLOCKING PROBABILITIES FOR . 6S A 9 
38.0 . 8 .03*680 . 2 15583 Re rn errr ren enn ee enn -- 
Load OUTER  IMHER(28) . iMMER(CIS)  IH«ER(S2) 
BLOCKING PROBABILITIES FOR C » 45 Ae S 28.0 .000767 .000000 .000000 .000000 
سس‎ MÓ—Ó————— سے‎ ——- 29.0 .001369 .000000 . 00००२० .000020 
Load OUTER INNER(28) IMNER(S$S) INNER ( C2) 30.9 2002520 903000 .0003Չ0 .000001 
———————— ساد بد بد لہ دہ لہ لد لد‎ 31.0 2 .003000 .000000 009901 
29.0 .000767 .0016:5 -005842 .016105 3470 .005775 . 020 . 0 . 1 
29.9 001565 001881 . 6 . 7 53.0 003546 . 0 . 0 099991 
10.0 .002 0 . 8 007520 .020256 34,0 +710 . 0 . 0 . 1 
51.0 .0037«Հ .00Հ«32 -008435 2022676 55.0 .2167«2 .002000 .300030 . 000002 
$250 9557759 MOC TE ,. 7 .02«755 56.9 .92 0 .0c2000 .000000 .290002 
SE a .0085Հ6 .0050«3 .019346 :02 2071 27.0 925890 .002000 .900000 .00000Հ 
34.0 012171 .005561 . 8 05 38.0 . 8 .000000 .000000 .000002 
35.0 0167५2२ . 1 1 . 012550 . 56 
36.9 CoS sid . 0 21123528 03522 . . . 1  .:  : - --ጮሥመ- መመመሙጨመመ መመ መ መወ መመመመመ ሙመመመመ መመመ መሙ መሙ ---- 
17-30 .028830 .00«317 .01«282 .036115 BLOCKING PROBABILITIES FOR ٭‎ «5 A 10 
18.0 .0316c58 16 .015201 Soron a a ን. ्ुSरःःःःःःमररुःरKः Mm ero n 
LOAD OUTER INNER( 28) INNER( SS) 11०६०21 
BLOCKING PROBABILITIES FOR C « <S &$ ७ & 28.0 000767 .000000 . 0000072 . 000000 
ممه‎ መመ ሙ= ---ሙመሙሙሙ መመመ መመ መመ መጭ መመ መመ መ ہبہ لہ اد‎ ጭ- መ ኣው መ س‎ 29.9 001365 .000000 . 0 . 00000 
LOAO OUTER  IMNER(Z8) INNER(SS) INNER(G2) 30.0 222 . 030000 . 000000 . 000000 
------------------~-------------------------- ------ 1124 .0957«« .002000 . 000000 . 0 
28.0 .000767 . 000092 .000Հ82 .001871 32.0 995775 .000000 .000000 .000000 
23.0 -001369 .002110 .Չ00570 .00219?2 33.0 .0085Հ6 .000000 .000000 .000000 
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34.0 .012171 .000000 .000000 . 0 42.0 050451 . 000001 .000014 000095 
፡5.0 . 2 .000000 .000000 .000000 
$6.0 .022110 — .000000 .000090 .000000 => I.e e E S S S H 
57.9 .0288*0 .000000 .000000 .000000 BLOCKING PROBABILITIES FOR © ٠ م5‎ 9 
३8.0 . 8 . 200000 “000000 2.900000 |— | | | ስስ 0:55 ० EEN 
ہہ ہرد ہے‎ c EU መ ር. و‎ ae 2 LOAD OUTER . I-NER(28)  IMMERLSS) — INMERC&2) 
SLOCXING PROBABILITIES FOR C » SO 5 $2.0 20075 .000000 000000 .000001 
መመ መመመ መመመ መመመ) ل در ل جح ع‎ ሮጠ ብብ.  ፦= 55 6 001296 .000000 000300 .000001 
teap CUTER رج یں رچیٹ‎ INNERTEG?) $6.0 ٠٠۰ه‎ 76 200002 
چ ج ج‎ e mec isIE FR Ti १५.0 252 ٦ .000000 .000000 .000002 
12.0  .0€00756  .Չ0Հ324  .099%-9 —.025312 55.0 005026 — .000000 .००८.०० .000003 
5.0 .909.:235 .233182. .310755 25 37.0 ,3257555 .006600 .000633 .ዕፅዕን25 
1e 9 E -003565 .311940 — .03041* $3.0  .010128 .900000 300000 .200004 
25 0 9925355235 .C02*«? 915165 . 72 $9.0 . 5 .006000 .Շ00300 .200004 
20.0 . 01٠ .00«5)1 51ሩ«30 5622 «0.0 .0184?1 .000000 .000000 .000005 
7.9 . 7:5 . 08 ०19720 959055 41.0 056163 .000000 . 060201 . 65 
28 3 . 38 .5 69 217925 961955 COS .030ሩ51 .000000 .Չ00001 .00000Փ 
59.0 .01«055 .09571« +2 066775 
«0.0 .018651 004158 پر‎ 957550 le ....- 
sl H .0Հ«14«5 . 6 . 5 .050176 BLOCKING PROBABILITIES FOR © < SO A = 0 
«42.0 .0 30451 .067018 .0220664 20$2251. 29299999... աՀա Հ աա Հայրր ՀՀ: Տրի իյ 
LOAD OUTER INNER (28) | [MMER(3S) | INNER(G2) 
BLOCKING PROBZSILITIES FOR . 50 “ 2.0 . 0007564 . 000000 .000000 .009000 
=r SPSS eccL e 35.0 001296 . 0 .200600 . 0 
LOAD OUTER JNER(ZB) | IMM«ERCSS)  1IH«ER(X&2) $4.0 002121 .009000 .005000 . 000099 
ود دوه‎ SS E rrr ELI क ना 55.0 905555 .090200 .000000 .000030 
४2.0 900756  .000186  .00097:4  .005465 56.0 १०५०१४७ ०0००००० .000006 .००००० 
53.0 .291254 000217 .001078  .00336- 17.0 .007555 .9000Չ0 .०००००० .0900660 
24.0 -002121 .090250  .001246  .004437 8.0 .010328 | .000000 .000000 .000900 
2519 . 5 . 000287? -001406 .005067 53100 .01«075 .000000 . 0 .009000 
$6.0 . 905036 000326 .001587 .. 67 49.0 .018691 .900000 . 000000 . 900000 
29 907525 . 8 .001776 MME 41.0 , Däélei .000000 900000 .000000 
28:9 .010228 .000«11 ۶ء‎ . 295 42.0 .910«51 .000000 600000 . 0 
19-0 .01«095 . 000456 .002172 007576 EE سے ےم ےےےے ےت‎ 
«0.0 .918451 .000501 002374 00022} E.S U 2 DS ض00‎ +2 0 
«2. .024121 .Q000545 270025748 .008942 BLOCKING PROBABILITIES FOP C » 60 5 
«2.9 51ء‎ 000551 002772 OO 7 0  . շմ յրը E = 
LOAD OUTER INNER( 28) INNER( SS) INNER (62) 
BLOCKING PROBABILITIES FOR C » 50 & ० 7 «0.0 .000679 . 664 .021187 . 0 
“መመ መመመ መመመ መመ መመመ መ ዲመ ው == >= .=።=->= 41.0 .001101 .007«06 .02295ሌ5 . 0 
LOAD OUTER INNER(28) INNER(SS)  1ሁፎጸ(«2) “2.0 2212 .008078 . 6 .057970 
“<መመጻመመመወመ መመመ መመመ a Հք ապարան ԱԱ աաա աՀ ԱՋ ա سے‎ = 45.0 .00260Հ _.G087)6 026090 .05175ዕ 
$2.0 000756 000908 060962 .000S21 ५५.0 002815 009495 .028613 .065554 
55 0 . ۰۶ .090010 . 000076 . 0 45.0 . 905434 .010230 LGT .0631356 
34.0 . 002121 .000012 .000087 .000«4«6 «6.0 .007522 .01097« 012505 .07510.8 
55.0 905555 000014 .000102 .000518 «7.0 .010146  .011721 054445 .0768«4| 
56.0 905056 000017 000119 . 55 «48.0 .Չ15556 .012465 036555 .080467 
5.0 .007555 .000019 000136 .900078 «3.0 .017170 .015198 . 5 683985 
58.3 210228 999022 000154 000705 50.0 021656 . 595 .040059 ,087166 
39.0 01:095 000025 .000175 .000855 $1.0 .026796 014610 061787 090599 
५9.3 . 5١ . 900028 . 900193 . d 20 . 0295964 915280 .0« 41-58 8 
41.0 02461463 000051 .000215 .001040 53.0 .0389*1? . 0 .0«50«6 .096५७५ 
62.9 .050«5] 000034 000232 . .001131 54.0 . 045849 ,01652? UU 099287 
$5.0 .055239Հ . 65 .047959 101851 
BLOCKING PROBABILITIES FOR C © $0 A ठ ठ | OSI 
~--------------------------------~------------------ BLOCKING PROBABILITIES FOR C e éD Aeb 
LOAD OUTER | INNERLZB) 1ሠሥጄጀጸ(35)| 1)ቆቡሂፒጻ(፥ር2) --.2---. ------------------------------------------- 
----~------------~-------------------------------- LOAD OUTER I[NNER( CS) INNERCSS INNER (-2) 
$220 . 56 .000000 .000005 00002 በ ለ ጨፏጨዜሜመሜዜመጀጂሂልጀየዊኛፕኛፕ5ጵ፡፡ቱ።ሖርፎሮሮፎስን። ” ም ም ት ሇሥሪሥመሪሥም 2.7 sil USD D 
45.0 001296 .000000 . 0000064 . 000026 40.0 000675 030575 003693 099167 
55.0 4002 r24 .000000 . 0000064 .000052 41.0 .001101 .000652 .003005 .010105 
ንኬ 1093535 009921 .000005 .000018 42.0 .001722 .000750 905557 011105 
36.0 005056 . 000001 . 000006 . 000045 43.0 .00260Հ .000814 00508? 912158 
32.2 .0073: .000001 . 000007 .000052 46.0 003818  .000902 . 0060564 01120८ 
58.0 .0105:8 .000001 .000009 .000060 ८५.०0 005636 000996 0066338 --ت-‎ 7 
55፡0 . 5 600001 092010 . 000068 ሩኔ.ዕ 007555 .00108* .00«823 . 0 
40.0 010091 . 00200} 009011 900077 «7.0 .0101«6 . 7 005219 -O1be30 
«1.0 .024143 .000001 .000013 000086 «8.0 .013356 .001285 .005618 017747? 


64 


«१.०0 
$0.0 
51.0 
52.0 
53.0 
५८.0 
55.0 


es mm mm ፎ-- መ ሠሙው መ ጠጩ- ‹ኮ መ smc ss आळ या आ आ आ आव ت‎ आक आळ आ. आ आळ जे 


- mm zm " om " oA dam ue c دہ ےہ دہ دہ ہے‎ ጠው ጠመ ጣይ ወመ መ መ սաս» Gum due Ge o "mm mr mm vn zm «թ  <መ- ወወ mm VR zm em o wx տ e ստա, տ wm mm es 


Բ ያ 
-“ 0 
o o 


^ 
rs 
> 


£ 
` 
. . . - . . 
O O O vo O O QO QO O O Qü رو‎ 


جم ss i a‏ ن که چ 496  ‹ጠጠበኃሠ ብዉ ‹መሥ-መ ‹ mm Gu» መሙ ው 6 ጠመ ጠው መው vs G 8) 65 8) ‹በ 48) “ው‏ مو 


IMNER C35) 


Ss emm በ6 Re ፡ 60 emm mm جک‎ s աթ «առ «աթ «առ «աթ هه هه هه‎ Sess ee ee "UD GP Um س س هه‎ 


INNER (SS) 


5 
~ 
© O O O O O O O O O O O O O u 


.017190 
.02 1658 
026279५ 
.03255« 
.028919 
0०५३५१ 
2052298 


OUTER 


.000օ79 
.001101 
“0011 ae 
مث 2وت‎ 
.00:318 
٤٥٥4 
200775 
.0:01«6 
.012256 
.Չէ7190 
021658 

20796 
EMA 
-058919 
0658५9 
‘953294 


OUTER 


000679 
09119} 
001725 
.00 04 
.003818 
.00545Հ 
007522 
.0101«6 
.212556 
.0171*0 
.021668 
. 026796 
. 6 
038919 
069869 
09329५ 


OUTER 


200679 
001101 
.Շ01722 
፡00263ሩ 
.002818 
. 005636 
.007$22 
. 116 
.012556 
.0171*0 
.021668 
2026796 
.02255«4 
028515 
065869 


.۵ 14 
. ٥٥د‎ 
.001573 
.00167«4 
.001765 
. 5 
. 7 


INNER (28 ) 


.000034 
. 9 
.0000c5 
. 22005 2 
. 000058 
- 000006 
990023 
. 81 
. 000090 
. 900098 
.00010v 
000115 
፡0001:5 
000131 
000139 
000142 


INNER (28) 


.000001 
.000002 
.000202 
. 000002 
.000003 
.000003 
.00000Հ 
- 0000946 
-000005 
.000005 
.000005 
.000006 
.000006 
.000007 
.000007 
. 000008 


INNER (28) 


.000000 
. 000000 
.000000 
. 900000 
. 000000 
. 000000 
.000000 
.000000 
.000000 
- 000000 
.000000 
.000000 
.000000 
.000000 
.000000 


.006015 
- 006606 
- 006790 
.0071641 
037520 
007852 
008185 


INNER (SS) 


.000232 
. 46 
.000505 
. 0005343 
.۵00 : 4 
.000«32 
. 0 
. 000529 
. 000580 
.000651 
.000682 
.000735 
.000785 
. 0008 52 
005675 
- 9009246 


0000146 
.000017 
. 0 
.000025 
.000026 
.000030 
.000054 
.000038 
.0000«3 
.000047 
.000052 
.000056 
. 000061 
.000065 
. 000069 
000973 


.000001 
.090001 
.000001 
.000001 
.000001 
.000002 
.000002 
. 000002 
. 000002 
. 000005 
.000003 
000005 
000005 
00000. 
.00000€ 


.018851 
. 2 
-O21002 
022096 
025082 
«025055 
.02օ915 


INNER (62) 


.001115 
001067 
۶۳ھ‎ 
.001«0* 
201757 
.001**« 
.Co21*9* 
.002Հ09 
.002524 
08ء‎ 
-003053 
.0032»4 
. 0 
005471 
.0038$« 
. 006409 


INNER (62) 


.000097 
.000115 
900151 
90015] 
000175 
.000136 
. 0002-0 
- 900266 
.000272 
-000299 
.000327 
.00035«4 
.000:81 
. 000607 
.0006 35 
. 000458 


INNER (62) 


. 6 
. 0000 08 
.00000* 
.000011 
.000012 
.000014 
.000016 
.000019 
.000021 
. 5 
. 000026 
.000028 
000051 
000055 
.030056 


BLOCKING PROBABILITIES FOR C 


INNER (28 } 


Vë Բ 
` © 


20832294 


OUTER 


. 000079 
.001101 
001722 
.90260օ 
.003818 
TITIO 
:097522 
.0101«6 
. 6 
017150 
1111: 
۔.‎ ٤ 
03255 
,028919 
.0«58«9 
፡055295ሬ 


.000000 


.000€00 
.009.00 


900000 


.000C 00 
۸+9۵8 
. ٥ 
. 0 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
. 000000 
. 000000 


. 0064 


a 60 A a 


000000. 
000000. 
000000. 
000000 
0 . 
000000. 
050504 
0 . 
009000 . 
ل 00000 . 
000000 . 
000000 . 
000000 . 
000000 . 
000000 . 
000029 


.000038 


eee թ «ա «աթ «աթ «թ. «րր «րր «աթ «րր 56 መሙ es we دہ دہ دہ دہ ہے‎ = 


]IM«ER(SS5) 1ԽԿԵՔ(ՀՀ) 


000000 
. 000000 
.000000 
-000001 
.00 20:1 
. 1 
፡000ሠሮ1 
000231 
002251 
200021 
.20000Հ 
. 00000 
. 2 
.00000Հ 
. 00 0132 
.00002Հ 


«ոթ ս առ աթ սթ ա «աթ առ «թ me սթ AUD UP VER EP up cum cue cum m ہے ہے ہے ہہ دہ ےہ ہے ہہ دہ دہ ہے ہہ ہہ ہہ ہہ ےہ دہ دہ ود دب‎ 


PROBABILITIES FOR C « $9 


BLOCX 1 NG 


OUTER 


.000679 
.001101 
.031722 
. 6 
.0058 18 
. 56 
. 2 
.0101«6 
.013356 
-017190 
.021668 
. 026796 
.05255Հ 
ن.‎ ۵5٦09 
०065849 
053294५ 


INNER (28) 


- 900000 
.000000 
.000000 
.000000 
.000000 
. 0 
.000000 
.000000 
.000000 
.000000 
.00(9200 
.900000 
. 000000 
.000000 
. 000000 
.000000 


“> ‹መሙ መ 


INNER (35) 


65.0 


axe ec ee سے‎ v... «աթ «աթ «աթ «աթ «առ «աթ «աթ «առ «աթ «աթ «ո E me ے سوہ دہ‎ wë ge պր «ա աա աթ զբ دہ ہے‎ e mr mr mr Ml — —À 


INNER (28 ) 


INNER (35) 


.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000900 
.000000 
.000020 
. «00000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 


PROBABILITIES FOR C ። 70 


OUTER 


.001568 
.002016 
.002895 
.00405Հ 
.0055«5 
0907617 
- 209716 
፡012ሩ7ሩ 
.015725 
. 8 
«0237८८ 
-038517 
.033779 
.0313506 
-0465668 
. 7 


OUTER 


INNER (26) 


.015217 
. 01625) 
. 53 
.018 7 
. 5 
.020575 
.021660 
.022735 
.023785 
«902८811 
.025805 
.026761 
.027677 

28550 
.02?378 
.030160 


. 4 64 
. 7 
.0«84Չ67 
.050619 
. 08 
.055639 
.0581*« 
. 060059 
.06301*? 
.065321 
067536 
-069654 
. 071669 
.073578 
.075379 
.077072 


INNER (35) 


INHER (42) 


.000000 
.000000 
.000000 
.000000 
. 0 
220229 
.900020 
.000090 
.000000 
399900 
. 900000 
.000000 
.000020 
. 900000 
- 000000 
.000000 


INNER (62 } 


.032368 
. 6 
21777 
- 105795 
. 9۹ 
., 8 
.118757 
. 122865 
.126831 
.13063* 
1346374 
132228 
. 6099© 
8ء‎ 
.1«Փ353 
143651 


] NNER (42) 


ጨጩመጩ ጩ በ աթ «ո «թ «թ ےہ سے‎ ‹ብ ሓው ae um d "UR UR በኑ UR WP "b um ሓው» ው ብዘመበነ፤ مو ےہ‎ b a «ա- աթ աթ սթ սթ om መ ብከኮ ጠው em em em کہ‎ map op 


mm mp >‏ جح ër mn rm սթ ብው ‹መ> mm ዓፍ vg «թ cun am ca em om em य um em ው‏ ہے ہے ساد ہے ہے سے ہے ہے ፎ በክ‏ سے 


. 0۵8 
902215 
.002845 
.00«05Հ 
.0055«5 
.007417 
.09971Հ 
.QOll-.7« 


015722 
019578 
9237-4 
5-2 7 
957773 


. 0319506 
.Չ«Տ568 


۰552 7 


901705 
.001860 
. 04 
. 001194 
.002370 
.0925«* 
202710 
JOOS UE 
. 005 
MOSS 
.0 7 
er 
. 901786 
.Շ059ՀՀ 
. 0064097 
. 90623 


BLOCKING PROBABILITIES FOR 


— ፎጩ- -ጮ ‹= መ መሙ er ጠ ‹፡ መ መሙ “መ ወ Ke ل ال‎ Ch XP am መ ጠው ፡ ‹ ብ ጠው ጠው ብው ብዙ “ው ሓው më e መባው መ ստ mp b a Aou ae 


OUTER 


sNNER (28) 


. 307205 
.007805 
.۸ 5 
.00*062 
.00*712 
.010370 
.011031 
.0116*0 
. 312342 
013१82२ 
913507 
2914215 
.. ٥+4 
. 5 
.015938 
۔.‎ 109+ 


IMMER (SS) 


922015 
.02361^*? 
025262 
۰0ء‎ 1 
.028617 
020205 
2१319१८ 
.033457 
.025251 
.2 4 
98 
013313 
.0«Հ15.» 
.0-2691 
. 7 
. 7۶7 


THNER (42) 


«ո ո սթ սթ om vm ወ ጠው “በቅ ኑ ստ ው em መው ። om mb աթ በኑ ው ው በኑ “መ - ብ% ው ሓ սոսա «- mm ep em ጠው ጠው em em em MM em መሙ ው 


መሙመመመጩጨ om om om om em om emm mn በሁ ሻኮ መመ ጠመው ጠመ ‹ጻመ ሓበ ጠው -ሙ mm mm mm em mm em mm om mmm mmm em «ատ աթ աթ սթ սթ սթ սթ սաա 


- ጨመ : 1 ጠ ጠህ — — em em սոսա mm — — em -— — oo mm ep em mp զտ mm em em em em em սր սոսա mm ብ em emm em em emm em em em më 


[]ፒጸ(25) 


ብሸ e e ብዬ ብቅ zm mamm e መ ብች‏ دہ جع ው em gë em‏ دہ دہ دہ HR a m WEB‏ مہ جہ دہ دہ دہ کہ սթ em em om ብ  ‹‹ zm zm zm «ստ ստ í zm mb e‏ ہہ 


- սթ սթ աթ «թ «թ Վթար աթ «ազա» «Թ «թաթ «թ «թթ «ո «թ ef a EP GS ብዘ ےہ دہ‎ ባኮ ብው መሙ ብው ው ہے‎ m ےہ ےہ‎ em em ብው “ወበ ብፁ سم ےہ ےہ ےہ ےہ‎ መ اعد‎ 


INNER( S5 ) 


“— ጨመ ሠኦ .ክ . em սթ սթ em em wm em wm em መው መ ፦፡ em ‹‹ ‹‹ em em ër 6 ‹.በ ብው em zm zm ጠመ աա e በኮ ብው ጠው ብው ወው ብኩ ጠው ብው ጠመው መ ሠኦ ው ‹ሙ ጠው 


.001568 
رب‎ 
“3202895 
፡ኃ32፣ሬ25« 
055565 
. 7 
.52971= 
. 012474 
-015723 
.019Հ78 
.392357== 
. 928517 
5ءء‎ 
.053596 
.Շ6Տ5658 
+0 7 


CUTER 


.001368 


002016 


.002835 
.00405Հ 
.00 5 
. 007617 
. 909714 
.012«74« 
.۸05 
. 8 


257५५ 


92891? 
SOSS 
. 9106 
. 04698 


.05222 


OUTER 


.001348 
292216 
. ے٤5‎ 
.00%054 
.0055«*5 


200129 
. 164 
. 60 
.000177 
.060194« 
505213 
.000231 
.000250 
.000270 
. 900289 
.000308 
.000527 
. 5 
.009365 
. 0 
.300357 


INNER (O83) 


.000007 
.000008 
.00000*? 
.009010 
.000011 
.000017 
. 14 
.000015 
.000017 
.000018 
.000020 
. 0000-1 
.000022 
. 000026 
.000025 
.000026 


INNER (28) 


.000000 
.000000 
009099 
. 000000 
.900001 


.000811 
.0008 98 
.000390 
901987 
. 7 
901250 
.0015376 
. 1 
231615 
901717 
. 301822 
201925 
202024 
002124 
.002218 
.902307 


.000065 
.000074 
.000085 
.000035 
.000105 
.000116 
.000125 
200157 
- 000148 
.000160 
-000172 
.000183 
.000195 
.000206 
.000Հ17 
.000227 


.00000Հ 
.000005 
.990005 
.000006 
.000007 


.903543 
.00:830 
. 35 
.00-.31 
፡ወ05023 
.005«18 
90582) 
.. 7 
006621 
807251 
.80074 4 
.007807 
. 9 
.008536 
. 9 
.009206 


INNER (42) 


- 000404 
.00045] 
. 55 
.0005., 
.000620 
.000581 
. 5 
. 000807 
.000872 
.000337 
.001001 
.001065 
03112? 
001188 
.0012«6 
001502 


1ሁጄጸ 121 


.00003օ 
. 69 
.0000-5 
.000050 
.000357 


66 


५५. 
54. 
57. 
५७. 
5). 
«0. 
51. 
be. 
625. 
b~. 
ፅን 


O o ao o O O O O ሠ ሠ o 


mm mp zm zm zm ewes ee ee ee HK OB www we ew ew ጠው = ጠው ep == em սոսա سوہ‎ ew em zm em ....... 


mp em = ob ստ em em em ዘ ‹‹፡ սթ em ee eH OE BP o m m ns սթ սոսա em vm om սաստ mm em em em «թ cx em em «թ «տ eee սո 


INNER (42) 


መመ  ፋመጠ -ጨ -‹ ብ. ብ» ‹ጠ-ወ ብጅ ጠው em zm .፥ «սո ստ սա-սա՛ստ ብ om սա-սա © eee Oe meow ee ee ee eee mp më‏ هد ون هد 


ሙመመፎ e ‹‹ሠ-ሠፎ ET e «թ دہ دہ دہ ے‎ b ER s... ے ہے‎ s.s... s... mm wm vm vm vm սաս ո -_ 


52.0 
53.0 
$4.0 
55.0 
56.0 
57.0 
58.0 
$9.0 
«0.0 
61.0 
92.2 
७१.0 
$4.0 
७५.0 


መመመ «Բ սթ دہ‎ em መ መ ‹ ‹ zm em «թ «թ em ጠሙ ‹መሠ> ee ewe wee eee ጠው صدہ‎ ው መው መ == em em € o ሙ> ሠ. ው ጠመ مہ ہے ےہ‎ ጠው 


اش em em em սո սթ աթար ա՛ռ‏ دہ ےہ ete ew ee Btw em em «ո ած «թ‏ ےہ ہے - سے 


INNER 628) 


> “त موہ‎ ው -‹ሙ աթ ዛ ہہ نے ےب‎ c me սթ دہ دہ‎ սթ» սոսա աո աաա աաա 


70.0 


.007«17 
.003714 
.012«7« 
«05723 
.013«78 
. 66 
. 7 
.055773 
.:. +4 
ھ.‎ 0٤8 
+4 7 


OUTER 


. 8 
202215 
.002855 
.00Հ05Հ 
፡9055-5 
.007=17 
20971. 
0127. 
015725 
019578 
ME 64 
.028517 
«033775 
.023506 
0656७8 
2052207 


OUTER 


. 8 
.002016 
. 5 
004054 
52555 
.907417 
.00714 
.012474 
«015721 
.013Հ78 
. 66 
.028517 
.033773 
.033506 
. 0456۰8 
‘05222? 


OUTER 


9 . 
5 . 
ث00412. 
55 . 
8 . 
009176- 
011570. 
01«43158. 
017557. 
021172. 
025205. 


.006001 
.000001 
.000001 
.000001 
.000001 
.000001 
.000001 
.00000: 
.000001 
. 1 
. 1 


IBNER (08) 


-መመመጩመመ፦ጅጭጅ ሠ ‹ወ መው ጠጪ ሠ ው መሙ کے‎ ወ ቭ em ው em աթ ep em o սա ہے‎ սթ սո ጠው ጠው مہ‎ MeO ewe wee =. መ ብዙ ጭ - ո 


.000000 
.900000 
-000000 
. 0 
.000000 
.000090 
.900000 
.000000 
. 0 
.0Շ 000 
.002000 
.000000 
.Չ00Չ00 
. 0 
. 00 
. 0 


TNNER (28 ) 


-905000 
.000000 
. 000000 
.000000 
.000000 
.000000 
.000000 
. 000000 
. 900000 
.900000 
.000000 
.000000 
.Չ00203 
.000000 
. 0 
- 900000 


. 2 
.00=199 
00568} 
.00«?73 
-005066 
.005360 
.00565« 
.005945 
. 2 
-006514 
. 006788 


. 000007 
. 000008 
. 000009 
. 000010 
.000011 
. 000012 
. 000013 
.00001« 
. 000015 
035015 
. 000017 


INNER (SS ) 


092090 
. 900000 
.009000 
.000000 
.000000 
. 0 
. 0 
. 0 
202231 
. 900001 
.Չ00001 
.000001 
.000001 
.000001 
. 900001 
.000001 


.090000 
. 0 
. 0 
.090000 
. 0 
. 000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.000000 
.009000 
.000000 
.000000 
.000000 


×١) ( 


.01515) 
.016081 
.017056 
፡ሮ08001 
018979 
.0}११३9 
.0208*2 
021835 
022758 
025657 
.0245:8 


.000063 
.000070 
.000077 
.000084« 
०9००१०१२ 
. 95 
-900106 
-900113 
.000121 
. 7 
. 6 


.00000: 
. 5 
. 5 
.000003 
.00c30«. 
. 200004 
. 000005 
. 000006 
. 900006 
.000007 
. 200007 
.000008 
.00000ֆ 
.00000* 
. 0 
. 060 


. 0 
.000020 
. 000000 
. 0 
. 0 
-900000 
. 60 
. 070000 
.000090 
.000000 
.000000 
.000000 
-000001 
.090001 
‘00909०1 
999001 


ԼԿԿՔՔՎՀՀ) 


.0Հ1935 
-0446050 
0५७225 
. 048501 
.050711 
.05 01 
.055051 
+0۵۲ 
. ۵٥+ 
.0Փ1171 
.06397Հ2 


. 0 .007053 .025347 .06«8*3 








71.0 
2.0 .034468 .007310 Oc ewe | 066629 BLOCKING PROBABILITIES FOR Ը « 80 ል 5 10 
75.0 . 91 96%8 .007555 . 60 OOS խփխիյ,ԽթՒյՋ»..-.........--... መመ ጨመ መ መው መሙ ---መሙ መመመ 
74.0 045214 .007790 .027672 .0638«0 LOAD OUTER INNER(28) INNER(SS1 IMWER(G?) 
75.0 951078 . 90859 . ۶٤6 5071505 EE ऽऽ “=== -ծ-Շ--ծշ-.--..ֆծ..ծԵֆ.--.----«.---.-- 
60.0 .0021*? .000000 .000001 .000010 
“መ= መመሙመ መመ መመ>=>መመ መሠ መመ መመ መ/መ ውቃ መመ መ መመ መመመ መመ መ መመ ቁ መ" — $1.0 . 63 . 0 .000001 .000012 
BLOCX1MG PRCSABILITIES FOR C * 80 A < 7 62.90 .00«12€6 .000000 .000001 .000013 
-መጨሙሙው ው መመመ ‹ውፎጩ መው اك صن عه عد م ضام ص مام ممم و مام مام م‎ 61.0 .005«85 .000000 .00000| 000015 
LOAD OUTER | IMMER(28) INNER(IS) | “ኦጄዳ!(.«2) a, H .00 8 . 0 .000001 .0000:6 
NNN SOUT Si Sn ll ll a 5ه‎ 0 .009176 . 0 60022 .000018 
60.0 . 9 9 20021555 008-83 ७७.० .01157Չ . 0 .000202 . 0 
७1.0 .002043 000.55 200/2510 525101 67.0 .01«:58 .000000 .Շ00005 .000021 
०2.0 . 1٤ .000«47 . 902439) . 8 68.0 .Չ17557 .000000 990922 .000021 
$1.0 005489 9004672 002077 ۹ 69 0 .021172 .000000 .000022 . 05 
664.0 207158 . 9 936 911515 70 O 2099.01 .000000 .000902 . 000027 
०9.0 00१17७ 90054 ,003057 011637 71.0 »029669 . 0 .900023 . 9 
se 0 ۸۹۵ 64ء‎ 0 10 012252 Հ.0 8 . 0 . 900003 .092010 
67.90 .01«358 . 7 903५५2 913001 75.0 5१७०8 ‘00०००० .000005 .900022 
68.0 .017557 . 9 . 0036515 . 115 74.0 -045214 .000000 . 000003 . 6 
0 0०1१7. . 90064964 . 003820 .01227| 5.0 .051078 .000000 . 35 .000014 
70.0 20:9 591 0097353 00५604 914882 
71.0 029640 -OCO7 09 .00«:84 01967} RO RCO RT Re RRR RR Ee mM eee mee meee ee eM 
2.9 036५08 00080०५ .00«356 .0140«4 3 BLOCKING PROBABILITIES FOR C « 80 ձ « || 
73 3 . 019608 .9008:7 . 35 0195११  _ " """« " ""« EE EE EE E E E E -- 
74.0 29459216 . 900870 . 6 «01272112 LOAD OUTER INNER(28) INNER(SS) 1፤ሁር፳(-=-:) 
75.0 .051078 . 90 . 7 Se EE سب پر ہے کر سک راہ ہر شا‎ a we a a em رر رک‎ 
60.90 .002139 .000000 .000000 .000001 
--- --=---- መ -ሙሙመመጨ-ሙሙመ መመ ሙ ሠ መ. سے سے کی ست کے‎ ው ቁ መ ገፁ ወ ቁ መ ቁ ባው) መወ ብ $1.0 .0030«41 .000000 000000 .000601 
BLOCKING PROBABILITIES FOR C = 80 ል 5 तै ५2.0 .00«126 .Շ00000 .000000 .000001 
---------------------------------_---~---~-------~ $3.0 .005«85 .000000 .000000 .000991 
LOAD OUTER INNER(ZB) INNER(SS)  IHNER(CS21 64.0 .007158 . 0 .000000 . 900001 
աաա ت ت ت ت ت ت ہہ مام مام م ند‎ e mm > 65.0 .003176 .Շ00000 .000000 .002001 
60.0 002199 990025 200211 .001212 60.0 .011570 220025 295225 995521 
61.0 . 1635 . 8 .000235 .091 324 97.0 015258 .000000 .000000 .900001 
62.0 . 4 9990591 . 7 .001«Հ| 68.90 .917557 .000000 . 6 99०३०२ 
$3.0 .005«85 909011 900281 901563 69.9 .021172 .000090 .000000 .000002 
७५.0 007158 . 7 . 65 . 17 73.0 .025203 . 90000 . 60 .900002 
७५.0 . 909176 .0000«0 .6 2 . 001814 71.0 . 0 -000000 . 900000 . 000002 
66.90 . 0 .0000<1 .000156 ०901१53 २.० 4۵8 . 0 .000000 .000002 
67.0 .01«358 . 090046 .000381 002072 5.0 . 8 . 0 . 0 .000002 
68.0 .017557 . 0 . 27 .00ՀՀ0| 7«.0 945216 .000000 .000000 .00900Հ 
63.90 021122 .000055 . 42 . 8 75.0 .051078 .000000 .000000 .000004 
70.0 "0295201 ؟9000.‎ 6 .000«58 .002«53 
71.0 02१७५9 «900०2५१ - 900682 ,002576 كس‎ መመ መው ecc ae سے‎ EE ہے‎ 
22 0 68 .000054 .000506 002699 BLOCKING PROBABILITIES FOR C « 80 ል 5 12 
71.0 ०११००६” .ዐዕዐዕ056 - .000510- .00231፤1 ።.።። .  .0 ի 0. . -. - ሙ-ዴ።ሥጮዉሥዴሥመመመመመመመመ መመመመመ ሙመመመመመመመመመመመመመመመመመ መመመመመመ 
74.0 049216 . 9 .000553 .002922 LOAD OUTER INNER(C 28) [ኦቋፈጸ(15) INNER (62) 
75.0 .05 1078 990272 999575 OO VO SS SI Ր . ,፻ Ս աա E መጮ- ===. =መመሥ t 
60.0 .002199 .000000 .00 0 .000000 
== == ewww ns oe ewe a ee cw ew wwe wwe wee en ee ww oo oe ew ee wwe لد‎ 41.0 00270463 9000900 . 000000 .000000 
BLOCXIMG PROBABILITIES FOR C = 80 Ae 9 62.0 .00«126 .000000 .000000 .000000 
CIE CTT tC TOT eS च्या च 61.0 . 5 .000000 .900000 .000000 
LOAD OUTER INNER( 28) INNER(SS) INNER(S2) Ե«.0 .007158 , 000 0 .000000 .000000 
DoDI ONS E ra eee ese erm m ee ue कळ माह 59196 as us am am ےہ‎ 6$.0 .Չ09176 .000000 .000000 .000200 
«0.0 .0021** .000001 .000916 920128 ७४.० 911570 .000000 .000090 990999 
$1.0 .0050«3 .000001 .000018 ۸62 67.0 .01«358 .000000 .000000 ,009000 
62.0 202154 000065 .000050 .000157 58.0 .017557 . 0 . 009009 . 0 
63.0 .005«85 . 900002 .000022 9990125 49.0 SC 11/2 . 000000 . 9900000 . 000000 
6५.0 ,007158 .000002 00००९५ 000189 70.0 -035303 .000000 .000000 .000000 
éS Q 009176 .000002 . 4 .000206 71.0 029649 .000020 . 0 ,000000 
66.9 011579 . 000002 .0000-9 . © 72.0 934508 .Ս00090 000599 .000000 
47.0 014158 000065 .000051 .026241 75.0 . 0194668 . 000000 .000000 .000000 
68.Չ .017557 .000003 .000054« ,. 9 74.0 ፡ዐፍ521ሩ .Ս00000 .000000 .000000 
69.0 72ء‎ .000001 .000036 .009277 75.9 .051078 3069900 000००१० .000000 
70.0 025201 .000003 . 9 AOI ए CO CS कक ee ee 
նն OTN TV 7.000012 EE EE EE 
72.0 . 016448 .000004 000045 . 95 BLOCKING PROBABILITIES FOR © = 90 Ae 6 
71.0 03१७०8 .000ՉՉ4 .0000«6 200034607 DA, Gee क्ल iri MMC CIC LE d 
74.90 049514 0000906 0000५8 .000:65 LOAD OUTER INNER(28) INNER SS) INNER (62) 
7Տ.0 .051076 000004 «000050 .Շ00477 در رہ‎ ccc EE Eco ccr e T 
70.0 .0010*2 .0076«0 9२११७२ -067916 


67 


Wale 


0060१2 
. 5 
. 006820 
008003 
010695 
915115 
. 7۰4 
"0189१80 
.2 4 
325: 5 
022265 
. 934819 
.939577 
.ህ==6ይፌ 3 


05११-७ 


070600 
073268 
.075306 
०078५02 
081044 
085522 
.085327 
. 088-51 
.040«37 
. 91 
. 675 
0१७७२3 
. 90 
125513 
101871 


ےس ws ው ጠው መሙ ጠሙ em‏ ہے ው‏ ہے ጭ‏ ہس دہ نہ سے ےہ ےہ ےہ መ‏ ےہ دہ دہ መመመመውጭ-፦ սա - — թ սաթ սաթ “ም መህ ጠው ጠው ‹ው ጣው ው ው -መ‏ ہے ہے ہے ہے 


BLOCKING POCSABILITIES FOR 


LEELEE em ጣሹ መቅ 86 መ ሸፍ ጠመው ሓኤ ጠው s.‏ — — ہے ہے 


OUTER 


=>“ ےہ‎ om em em em em zm em em سے‎ «ո mm em «աաա  ‹መጭ ہہ دہ دہ ےھ کے ہے کے ےہ ےہ دہ ےہ‎ em em em em vm ‹ሙ em em o, ‹ጨ 


ممم — - = > 


BLOCKING 


~ 
= 

` . . . ` . ` . . . . 

O O O O O O O O O O O O O O QOQ o 


.303392 
. 006092 
BOSE 

- 000820 
. 15 
ء٥۹‎ 
012115 
.015874« 
. ١0 
.02263«4 
. 2 
.050365 
.03481^* 
20139527 
. 0620 
. 049926 


PROBABILITIES FOR 


ጠህ ‹ሙሙ em em ው. ጣውሁ ጣው መጣው ‹‹ፁ ‹= ‹ 4 m m ው ጣው «ս» սթ «ո «Թ սթ օտ ጸ em em pa: m... --. e em em em em oe ewes 


INNER (462) 


= — =< — —— — —  - دہ‎ em mmm mm «թ «Թթ ጣው ጠት om vn ee ew Oe ESTO Pe ee ee mm s... = سس سے‎ 


OUTER 


.0030392 
006092 
. 5 
000820 
098603 
010695 
«013115 
. 915874 
. 018 980 
2022436 
.024232 
. 5 
0345819 
03992? 
Dap H 


2949926 


.01675=1 
.017581 
.018»2* 
. 1 
«0209532 
.021475 
2022407 
021224 
+6 
.025085 
02532? 
2026739 
.027518 
.028Հօ4« 
- 028976 
.02*653 


0902909 
003121 
003338 
003558 
003282 
004006 
005230 
.00«453 
.004675 
«090५8१0 
.005101 
.005306 
.005505 
.005637 
-005882 
. 95 


= — 9 = = = ብ መ ብ ው ےہ‎ ው ብ دے‎ em em or om JUD TUB ጠው መሥ ‹ሎ ጠው ክቦ <... s... መው ሓው دہ‎ ጠው ጣሸ ‹- ہے ہے‎ 


BLOCKING 


መሙ “ሠ ቭውቡ =ወ መሥ ባበይ دہ ہہ ےہ ہج ےہ ےہ‎ ጠው ጠወ ጠው ቭሸ “ኩ ጨው መሙ ው em vm ሓው سے‎ mm vn ጠው دہ‎ ጠው ጠው ጠው ሓው आ -. ብው ےہ ہے ہے‎ mem em em em ሓው 


PAGBABILITIES FOR 


ሙ ጫ ‹ሑ 6 ‹ሖ:-ጮ «ր սթ սթ սա սթ Od um m o um em առ «թ ër mm eee eee ee we eee tee te ete eee ee ee 


INNER (42) 


OUTER 


.003092 
. 006092 
2222 5 
. 0 
008605 
«010०७१५ 
.015115 


.:. ۵ . 535 
. 7 - 029566 
.008350 .030855 
.۵٥ 65 ھ.‎ 5 
. 009794 -O33398 
۶ے‎ 9 
-O10039 .055851 
.0110«9 .037030 
. 8 . 112 
911855 ھ.‎ 
012203 ھ.‎ 09 
015569 061342 
012१13 065702 
., 472 ٭3.‎ 
.015556 .0«Հ034 
» 90 A 
INNER (C8) INNER(3S) 
. 09086? . 004622 
. 900929 . 005920 
003993 23522 
0010598 2905599 
.201124 .025837 
. 001190 «0061८6 
.201256 . 2 
"30152 .006755 
.001236 .007053 
. 023 2007346 
.001512 207628 
.091573 .007*03 
.001632 .008148 
201685 .008423 
.001743 008668 
. 001776 .008 2 
5 «9 ፃ0 "ል 
INHER(28) INNERC SS) 
.000070 .000558 
. 0000764 000603 
000083 000659 
000089 000696 
00009७ 0002744 
000192 000799 
000109 0008५2 
.000116 -000890 
‘400123 000939 
. 0 . 7 
00015७ . 
. 000143 .001080 
. 95 .20112= 
290155 001168 
00016] . 9 
. 72 .001250 
» 30 
THNER (26) ۱۶/۴۸ (5ڑ)‎ 
.00000« .000050 
.000005 .000055 
.000005 . 000060 
.000006 . 000065 
000036 . 0" 
.000007 .000075 
.000007 .000081 


.000570 
.000«07 
.0004 3? 
.000472 
. 00 8 
. 5 
.00058Հ 


68 


77.0 
76.0 
250 
80.0 
81.0 
82.0 
82.0 
86 .0 
85.0 


zm rr ጠጡ መዉ መመመመጭው ወ » ብፀ ወ መጠ] ወ -ጠው um oue m" ==[ "P um c» cm cm c» m cm um m m cp "o om oo ooo 


.01587€ 
.018380 
22५3५ 
02625 
. 190165 
. 035819 
. 7 
- 066620 
. 099264 


BLOCKING PROSABILITIES FOR 


መመመመመመ መመ ጩ <መጮ- መ መ መጨ =  = መጠ <= Pew ew ww em ew ew ew ee eee eee Bee we ee 


mm zm mm em ete wees mm መወ ው ‹ሠ. ‹መመውወ mm vm mm zm em zm mm HK "E op աթ սթ «ոս» զո սթ «թ ہے ہے‎ ս, պատր ہے ہے‎ սթ wm سے ےہ سے ےہ‎ — 


መ መጨሙ ‹ ጨ - s v. ee سح‎ սա dE om em աթ ው ሓው ewe we ጠት o کس ےہ ےہ‎ Oe کے ہے ہہ س ست کس ی دہ‎ 


መመመ መ ‹ዘ -‹ሥ ‹፡› ‹መ em em em ው ብ መው ጠው ው em ےد‎ om دہ ےہ‎ em em më սթ աթ ጠው սթ սթ սթ սթ» “ሁ ብው ባነ ہے سے کہ‎ ጠመው ہے ہج ہے‎ መው =መ سے‎ 


70.0 
21.0 
72.0 
73.0 
74.0 
75.0 
76.0 
27.0 
78.0 
79.0 
80.0 
81.0 
82.0 
83.0 
84.0 
85.0 


CT «թ սթ սթ աթ rem eme «ա «ա սթ em em em em սթ աթ սթ سس‎ em սթ «թ սթ սթ www we ewe wm em wm emm wm 


em  ሙ ጠው‏ ےہ کہ ሙ ሙ‏ ےہ mm ብመ‏ ہے سے سوہ سا ہی ہے ےہ کہ جہ ہے ہے ہے ብ em ստ zm em ጠው መወ ጠመው ጠቅ ZZ ZZ ው mm ጠመ» ጣው‏ دہ em em‏ ہہ ہہ 


መጨ saa = «ա սթ ս. ասա «ա-Կառաթ առ em ው em ee wwe መ መ<“- ፎ-- ሠ መ ہے‎ պո սթ աթ աթ ہے سے ہے کے‎ ጠመ ጠው سے کے‎ 


OUSER 


०0010१2 
"oleo 
. 25 
. 0 
.008«23 
. 5 
Si) es S 
.21587. 
. 05 
.0 6 

26.32 
.030365 
.05«819 
.053577 
-065620 
06992२७ 


OUTER 


003.92२ 
-004 992 
.005325 
. 006820 
. 3 
. 5 
.013115 
.0158 74 
-018980 
022636 
026232 
020265 
.05-815 
4039877 
0656290 
0569१26 


OUIER 


003092 
006092 
2 

. 0 
. 008605 
.010Փ35 
Ole IES 
019874 
018१60 
«022454 
.026022Հ 
. 5+5 
DI 


.000008 900086 
000008 .000092 
. 000009 .000097 
.000009 000103 
900010 000106 
000010 900115 
000011 000118 
902011 000122 
900012 . 000128 
ር 9 50 
IN ERTS) ریہ )وع دا‎ 
.000000 .000003 
. 0 .Չ0020« 
.02Չ9000 ዕ2222= 
.000000 .000005 
.000000 . 900005 
.030000 .200005 
. 0 . 900006 
302000 .000006 
.000000 00090? 
0903090 .200007 
.. 0 8 
. 000 70} 009008 
.000201 -000009 
. 00020} -609C09 
. 00020} .Չ00010 
.000001 .000010 
C = 90 A 
IMER(CB) INNER ES) 
.000000 .000090 
.000000 . 0 
.000000 .000000 
.000000 .090000 
.000000 .002000 
.000000 090090 
.000900 .000090 
0009093 000690 
. 0 .000000 
.000600 .000000 
.000000 .000000 
.000000 .900000 
.000000 . 00000} 
.009000 .000001 
.000000 ፡ 900501 
.000000 .000001 
C » 90 A 
INNER(T8) = INNER SS) 
. 0 . 000000 
000200 . 0 
062 0 .«20020 
. 900700 .200000 
.000200 .000000 
.020000 .0000230 
.000000 .000000 
.000000 .000000 
.000000 .000000 
.000000 .900000 
.000000 9000900 
. 000000 .000000 
. 000009 .000900 


.000ծ18 
.000Փ55 
.000օ32 
. 8 
.0007օ5 
.0007*8 
.002831 
.000855 
.000895 


.000036 
.0000«0 
. 00076 
. 900043 
232052 
.000Շ5Փ 
.0C 396} 
.000055 
.900070 
.020074 
. 8 
. 900083 
.000087 
. 000091 
. 5 
.000039 


INNER (42) 


900202 
. 35 
.000003 
.000004 
00000५ 
0004५5 
900235 
. ۹ 
.020006 
-000006 
.000007 
.000007 
.000007 
. 0032208 
920555 
.€00009 


INNER (42) 


.000004 


.000000 


00ات00 . 


. 000020 
. 0 
.000900 


.000000 
.000000 
.000020 
.000000 

000000 
.000000 
.000001 


81.0 .055577 .000000 .000000 4900001. — — — Ձ 9 9 ՁՁ պ «աթ» deii Ad ot. --፦---መሙ መመ መመ መመ መው መመሙ መመመ መመ መመ መ መመ መ መሪው 


8८.0 .0««620 .000000 .000000 .090001 LOAD OUTER [ን[ፎጸጳ(25) INNER(SS) INMNMER(<2) 
8S.0 .049926 .g00000 .900000  -००00001े ११070 رہ‎ IIT .. ነ و‎ ርን Ges چو مو‎ 
ces — ا‎ 80.0 . 42 .000001 «000010 .000102 
----«-«--.-.----«- —————————— ہے‎ 81.0 -00$109 .000001 .000011 .000111 
BLOCKING PROBABILITIES FOR C » 100 As? 82.0 .006447 .000001 .,000012  .000120 
MTS IE ole (——————Á—— 83.0 .0680310 .Չ00001 .000015 .000129 
Load OUTER INNER( D8) INNER(SS) INNER (C2) ՏՀ.0 .009874 .300001 .000014 .0001:8 
Eee wwe mE EE EE mm eem mm mese e alee 85.0 011950 - 200002 .000015 .0001«8 
80.0 .20:992 .0617:5 201680 .028751 85.0 .014595 .000001 .000017 9۵8 
81.0 .3255105 001865 27009129 .020016 87.0 01709: .000001 009918 306157 
82.0 .0066c* 901573 009580 051574 53.0 023085 903231 .055215 . ۶۲, 
81.0 190۷ء‎ 002079 . 272 .0325 3« 85 0 925278 900221 000222 .000186 
४५.0 292587: 002185 .919-22 .035775 90.3 . 7 000551 ፎዐፀኃ221 20031१6 
85.0 911950 005590 010929 .03«997 91.0 .050818 .202091 22006522 . 003205 
34.0 .016595 .002395 .011363 .026155 92.0 .034968 .000001 .00002$ .00621Հ 
82.3 017093 222ሬ58 ,.1 2 037१७८५ 93.0 05१53५ 0००३०२ 200/6592 . 00022 
88.0 020258 392020 012234 . 0 96.0 .065958 .000005 .0000Հ5 .0002: 
89.0 . 8 0072099 18151414 .059600 95.0 .0«880« .000002 . 000026 . 9 
90.9 .026957 . .002796 912055  .040661 
91.0 050318 .00:8*0 .015ՀՀ1 Հաա م۹۹‎ OCONEE SS o> 
92.0 .05c9.8 .002981 .015792 . 062658 BLOCKING PROBABILITIES FOR C « 100 ል * 11 
93.0 039356 905058 9۹9 O տժաաաախծջթ,,,:»:...ֆՔ.ծ:-:-:-:..---.``..,```" 
946.0 .067958 .002192 .016490  .0«««82 LCAD OUTER INNER(28) INNER(S$) INNER (42) 
ENN COS OSS SOT OIA 0655280 0 كف‎ 0.0.0 0... ERAS a ك‎ 
80.0 003992 .0c0000 .020001 .002009 
MIRO) ጨፎ ፎ ፎ<መጨ ጨጨ'መወ መመጨሟመ መ መጨው. ርመ ርመ mes 81.0 .005109 .000000 .000001 .000010 
8LOCX1NÓ PROBASILITIES FOR C » 100 Ae? $2.0  .0064«9  .000000  .000001  .000011 
ee eee ee Se tide ecko کے ساد دے کہ‎ Ex 85.0 .008030 .000000 .000001 .000212 
LOAD OUTER INNER(28) INNER(3IS) INNER(621 8८.0 .009875 .000000 à .000000  .090017 
MEME nS lS T esu Eua erdum Sq uude 85.0 .011990  .000000 .000001 .00001« 
80.0 . 7 000167 .001238 .005957 86.0 . 5 . 000000 . 00000} . 5 
81.0 .005109 .000179 .001319 .30e283 87.0  .0170*3  .000000  .000001  .000016 
82.0 .000669 .000192 .001601 .006632 88.0  .020088  .200000 .000001 .000017 
81.0 .008050 .000204 .001«8« .00698« 89.0 .023378 . 300220 . 1 .200018 
84.0  .009873  .000217 .001555 .007:56 90.0  .026957  .200000  .000001 . 000019 
85.0 .0119*90 . 000229 001452 00787 ፃ1.0 . 8 - 200000 .000002 900220 
84.0 22163595 . 0302 .001756 . 908034 92.0 . +8 - 300000 .00000: 920221 
87.0 .017095 .000Հ55 .001813 .006276 93.0 .053534 «200200 ..000002  .0000ՀՀ 
88.0 .920088  .000267 .001901 .068712 94.0 .0439358 .300000 ..00000Հ .000025 
89.0 .325178 . 000280 .001982 .0090«0 35.0 .0«880« .000000 - 900002 .00002« 
90.0  .026957  .000292  .002060  .009559 
31.0 .0508 18 .000:03 ፡ 090557 217179 5:6. 00 E یی سو ہز ہا‎ II m ०1८ Կարում 
92.0 .026968 .000:315 .902211 .009967 BLOCKING PROBABILITIES FOR C s 100 ል* 12 
93.0 «01१५१८ . 2 .002282 Ա ո աաա աա աաա.--...-գ:գ-ՎՎ«:..-----.-------22 መሙ ምመን ማን መመመ Բջ 
9Հ.0 .0«5958 .000357 .0053551 .0105 50 LOAD OUTER  IMMERC28) ![ኑኦ፡ብርጸ(251 INNER (62) 
१५.0 . 0683064 . 7 .002418 ol DEA መክር ፓፒ. ሽፕ. .ሔ፡...ቓሔጤጫጤፎሱል.ንልሲ፡ ፡፡ንንን፡.ንንን፡)ን. mH E ہت نر ہر‎ 


50.0 - 003992 .000000 .000000 .000901 
81.0 .005107 .000000 - 900000 .000001 


BLOCKING PROBABILITIES FOR ር » 100 As 9 82.0 0066469 . 0 . 0 .000001 
Ee mem mmc meme l S omm mcr کچھ او کے سے‎ ‹መጪፎ መ: Հո «ր 83.0 . 0 .000000 . 300090 .000001 
LOAD OUTER 1 ዘፒጸ(281 1ኦሁቪዊጸ (25) ]ኑቡርጸ(‹«21 86.0 009875 000000 . 0 -030201 
--- ዴዴ ت نے ت ت ت ت ت ت‎ መ መመመ መመ መመመ መመመ መመመ መመ መመ ወመ ወ መመ መ. ከሙ መሙ መመ 85.0 011550 . 0 . 0 . 11 
80.0 .. ٣۶ .000012 ۸3 .000895 3७.0 016295 . 0 . 0 .020501 
81.0 .035109 .000015 .0001«0 . 000959 87.0 .017035 .000000 .000000 .000001 
82.0 906669 . 000016 .000151 . 00:025 88.0 .020088 .000000 .000000 .000001 
85.0 . 00800 . 000015 .000161 .001092 85.0 .023378 .000000 .000000 .000001 
४५.0 .0339875 . 16 .000172 .001:59 90.0 .056357 .000000 .000000 .000001 
85.0 -011990 .000017 .000183 .001:28 91.0 .030318 .000000 . 0 . 2 
86 0 .01«39$ .000018 . 6 ०9012१6 १२.० . 8 .000000 .000000 . 000002 
a 917295 000019 909205 0013563 95.0 ፡ዐ5922ሩ .000000 .000000 .000002 
88.0 .020288 . 0 .000216 .001«50 96.0 .0- 3358 030020 000030 .Չ0000Հ 
89.0 8 .000021 .000227 . 001696 95.0 . 0688046 .000000 .000000 .00000Հ 
90.0 026957 .0000Հ5 «4090237 .0015»1 
31.0 8س‎ . 000026 000-५8 ROOST > LL i کر‎ ው መመ a | eae چو چو‎ 
92.0 .0:«9«8 .000025 .000258 .001»8$ BLOCKING PROSASILIT;ES FOR C * 100 A * 15 
ա` նե. ԽՆ... ՊՄղյ Տ [J à 1 ”፡ .-ጮሙ>ኡ›፡፡-ራ፡፡።-። -። त्रे 
१५.0 . 043958 .0000Հ7 .000277 . 2 LOAD OUTER  IH«ER(281 [ዑዊጸ(25) INNER(GS) 
55.0 .0«Յ80« .0000:8 000267 ,0018५१ rm 
80.0 .005392 .000000 .000000 .000000 
SE eg ՀՅ» 81.0 .005109 .000000 .000000 .009000 
82.0 .006«Կ« .000000 .000000 .000000 


BLOCK (NG PROBABILITIES FOR C s 100 A * 10 


69 


85.0 .008030 000000 .000000 .000000 109 ወ .012565 .000108 . 00099 21019559015 
84.0 .005973 .060000 .000000 .000020 110.0 .01ՀՀ3« .000113 .001033 .0057Հ- 
85.0 .011330 .000090 .000000 .000000 111.0 .01Փ717 . 000118 .001075 . 005 50 
8७.0 0143१5 .000000 .000000 .000000 D 230 .01?210 .000123 .00111é . 35 
87.0 917055 .000000 . 000000 . 000000 113.0 .021311 .000128 .0901157 .006351 
88.3 .920088 .000000 .000000 . 000000 114.0 .02«823 . 3 . ۹٤ . 006564 
85 3 6ء‎ .000000 .000000 .000000 115.0 .027334 .000137 .001255 . 2 
$9 0 20895 .000000 .000000 .000000 
91.0 $0818 .020000 .000000 000009 0 . . . . . . . . “--፦-ሠ---- ---ዴ---መ-ጨሙመ። መመ መወ -ውመመመሙሙሙሙ መመ መ ee ہہ‎ 
4309 0565-8 . 0 . 0 .000000 BLOCKING PROBABILITIES FOR ه‎ 15 9 10 
13 0 e . 3 .:. 0 .000000 (0000| -2-2-----2----------4-2--.-2-.--2--.- ———— = denne = 
Հ 0 .2Հ5758 . 0 .000000 .Օ000Շ0 LOAD OUTER INER(LI) ITNNER( SS) [NNER 1462) 
95.3 0«880« .0600€ .000000 .000000 _ =---===------------------------------------------= 
===. E .90.9 -001989 .909095 -000006 .00055* 
— ee መ 101.0 9025५4 090305 .00007| .00053Փ 
SLOCKING PROBABILITIES FOR ५७ ]2$ ` 7 102.0 .003217 .000005 -090076 «000०५१५ 
| "m "eec e .፡ርር፡፡፡.. 193.0 .00«021 .000006 . 1 . 000676 
CAO DVTER  INNER(28) INNER(!S) [NNER (G2) 134.0 .00Հ371 . 6> - 900086 20071 
------።=-መ -ዴ- -።ወመ-- መመመ - መመመ መመመ መሙመመወመመ=ሙሙ፡።ሙመ= መመመ 105.9 -006082 .000007 -000992 .00075. 
100 0 . 69 -005526 .023114 .0ՓՀՏՀ7 106.0 -007366 .000907 .000097 09079? 
(01.0 .Շ025«Հ .92577ኔ «023334 .0ծՓ509 107.0 .008835 .000007 . 5 . 00839 
IOs 0 2007217 000029 02879 008५8 108.0 010498 . 000008 .000103 .900881 
193.0 . 006021 . 8 5 .025?66 970452 109.0 .012365 . 8 .00011« .00032« 
1ՉՀ.0 .02ሬ571 .0065ሩ2 926952 .072401 110.0 20146486 -900009 .000120 .0Չ9365 
125.0 .00Փ6082 . 000800 027534 . 8 1110 .016717 . 000009 . 000126 .001008 
10ፅ ዐ 907206 .007057 .Չ2Հ8Հ10 .0 76826 112.0 06 090010 ‘900131 0010. $ 
197.0 . 908835 .007314 .029276 .078031 113.0 292913 900919 . 7 921585 
158.3 .010Հ38 .007558 .03012* . ۶, 114.0 024823 099091} 000142 00112 
105.0 01253 . 9 -030 966 . 9 115.0 02793534 . 154 .00014«8 .001158 
१0.9 .91641«. .0080ծՓ .051786 . 083633 
113 . 7 .008308 .032586 O85115 ۰۰۰۰۰. سے چو ہپ ہے جوں‎ a आडे आळे -ծԵ--ծ-ծ-ծ-ծ.ծ..--ծ-.-.«.--«.-.--շ------ -- 
1*9 20195219 .908S<5 . 65 - 0867462 BLOCKING PROBABILITIES FOR « 125 * i} 
115.9 "021915 .208775 .03411? .088312 . |||  ------።-። ----=-ው9-=--- cene E EE EE 
1146.9 .02«825 . 9 .:. 9 .083825 LOAD OUTER INNER(28) IKNER(35) INNERIG2) 
159 IL. 7ھ.‎ . 5 091278 Tm mmm mmm mm a ت ت ت ص ت ت‎ መሙመመመመሙመመ 
100.0 -001989 .900000 6+ . 7 
== rr شش شش شش شش شش شر‎ ው መመ ጤመ ዓው መመመ መ حم‎ 191.0 .0025Հօ . 0 . 000006 .000072 
BLOCKING PROBABILITIES FOR ° 125 » 8 102 . 77 .000000 .000006 .000077 
= a ت‎ ው -- 103.9 . 006021 . 000000 . 7 . 3 
LOAD OUTER  JI«NER(28)  1›ፁ»ፁፎጸ(25) INNER (42) 104.0 . 004971 . 000000 . 000008 . 9 
աաա ԱԵ աաա աաա աաա ա աա سس ا اس ای ا‎ oe أن م عم‎ oe em سح بات‎ 105.0 .006082 .000000 .000008 .000095 
193.0 .00138՝ . 000696 .004431 .017327 106.0 007566 .000232 . 000009 .000101 
լ01.0 .0..5««Վ .0007:6 09०053 91809१3 107.0 .008855 .000030 . 95 099107 
122.0 00321? 000776 .۸ ۹ .019<65 198.0 . 010498 .000020 .009010 .000113 
103.9 .00Հ«021 .000817 .005108 . 3 109.0 .012363 . 000021 . 000010 .00011? 
124.0 .Շ0«971 . 95 . 9 .021022 110.0 .01443« .000021 .000011 .000126 
195.0 . 606082 . 000902 .005572 .021301 111.6 7۳۶7ء‎ .000001 .000011 .000152 
166.90 007+ .0003«4 005895 022575 112 019210 .000001 . 900012 .000138 
107.0 .008835 .000387 .006038 .02334«4 113.0 021915 009००} 000913 090144 
108.0 .010«38 .001030 .00Փ269 .02«103 114.0 24823 .000001 .000015 .000150 
105.2 012295 901072 -006498 . 024850 115.0 . 933€ .000001 ፡ 090015 . 000156 
39.9 0164686 901115 906724 025584 
111.0 .01671? 001156 .006966 .026301 = = = <- ዴ ሥ ፌሥመሥሔሌ-ሔ-ሔ--መ-ሓጨ- — --------- መመ-መሙሙ> ዴመ== 
112 0 -9192.0 .201147 . 664 .027000 BLOCKING PROBABILITIES FOR C « 125 ል * 12 
115.0 sO LIS . 01127 .007577 DAO EERE SSS mm መመመ መሎ 
1146.0 .2 5 .001277 .007584 .028337 LOAD OUTER INNER( 28) INNER(SS) INNER( 42) 
115.0. .027935" .001315 — .007784 . .028971. . 7 «ՅԵ ہہ ہہ‎ Ո. 91 s 
100.0 .001383՝ .000000 .000900 .000006 
nme le Ee ےہ‎ 101.0 .0025ՀՀ  .000000 .000000 .000007 
BLOCKING PROBABILITIES FOR a 125 » 9 102.0 .0072:7 . 0 -000000 .000ՉՉ8 
------------=-----=-------------------~-------------= 103.0 . 2 1 .000000 .000000 .000008 
Load OUTER INNER (LOB) INNE?I(JS) INNERLSS) 194.9 . 271 .000000 .000001 .000009 
--:-:---:------:--:---:-:-:--:--:--:------:27--::--- -«ծ-.--------.--- 105.0 .096082 .000200 .000001 . 000009 
100.0 . 901989 .000045 . 0006-0 . 7 106.0 .00735ծ .000000 . 000021 9900190 
101.0 0025५4 0900069 000659 .00}३५8 107.0 .008835 .000000 .000001 .000011 
102.0 .00321? .000074 00069१8 .00«052 108.0 010498 . 0 99००९००} 000012 
135.0 .00Հ021 .090078 .00073* 006260 109.0 OLE . 000000 .000001 .000012 
104.0 .004371 . 000083 . 000780 .00«471 110.0 .014«34 .000000 .000001 .000013 
105.0 00082 000088 00085} 00468} 11120 .01Փ717 .000000 .000001 .020014 
106.0 007556 020055 .0008e4 .00«837 112.0 011210 .000000 .000001 . 000014 
070 . 00885 . 000098 . 000906 .005110 INS 2225 . 0 000००1 .0000:5 
108.0 . 8 000103 000959 005324 114.0 . 5 .000000 .002001 000016 


70 


115.0 . 6 .000000 .000001 .000017 


BLOCKING PROBABILITIES FOR Ç « 125 A ° 13 


LOAO OUTER INNER(2B) INNER( SS)  IHMER(S2) 
100.0 . 9 . 0 . 000000 . 90000} 
191.0 .0025«Հ . 0 . 0 .06000) 
152.0 .003217 .000000 .000000 .000001 
102.9 .004«221 . 40 000050 .00900) 
լՉ«.0 .00«971 . 0 . 0 . 900001 
195.3 000९35 ०२95००५ 99990 -900001 
106.0 -007366 .C00000 , 000000 .000021 
107.0 . 0088:5 . 0009 .030000 .000001 
468.0 .Զ1ՇՀԳՑ 052223 099050 -900001 
[5.0 12555 0 3 . 0 .0206Չ1 

10.0 Olan 36 . 0 . 0 .000001 
111.0 .016717 .000060 . 900000 .000901 
112.0 912210 .Շ00000 .090260 .000001 
112.0 .0Հ1313 .0060Չ4 000000 . 90000} 
1146.9 . 924823 .0206Չ0 .002:200 .000001 
115.0 .02791«4 08ء‎ .000000 .000001 


- መ A em mm սթ ہے دہ ےک دہ‎ em em ےہ دہ سے ہے ہا‎ ew دہ دہ‎ ewe MB کت‎ mm mm ër vm rt em ےہ‎ OO eee wm vn o rm առ աթաթ աթ աթ «ո کے‎ 


wee սա دہ ےہ سے‎ መ ፡ ےہ‎ wee = wwe we ہے‎ + Owe “ሠ ጩጨ ጻመ መ= क دہ جہ ہہ‎ መው سے‎ መ መ ጩ ጩመመጩጨመጩጨ vm vn > «ո աթո 


۵ OUTER [NNER( CB) INER(SS) INMER(GZ) 
125.0 .005152 .00254«5 .015575 .0«5504օ 
126.9 . 003866 . 7 . 8ھ‎ - 966555 
127.0 . 69 .002750 .014501 .047798 
128.0 . 64 . 902856 -014964 .04 9032 
129.0 . 06 ۸.77 15-25ل.‎ .050252 
130.0 007825 095051 915382 091457 
131.0 .009162 092164 914525 052652 
152.0 910551 0+ -019782 . 0551805 

25.0 012275 . 7 -017225 २5०१५५ 
134.0 .01«097 .00:566 .217654 .05e054 
125.0 014055 . 564 .018077 .057158 

BLOCKING PROBABILITIES FOR 5 150 ° $ 

LOAD OUTER lhNERISB) lreER(IS) INNERES?) 

25.0 .003152 .000312 . 7 "०12172 
126.0 -003844 .000:27 . 002646 .01-82% 
1278 -0044649 .000542 .002757 .012287 
128.0 .0055 © . 8 902565 012/25 
1293.0 .006630 .00037« .002380 .01«205 
150.0 007825 .000389 .00:032 .01ሩ657 
051.0 909162 . 90665 .00 4 .015103 
132.0 .010651 .000ՀՀ) 905515 915555 
133.9 .0122*$ .00043? 2003425 . 6864 
134.0 . 107 . 000552 -993533 .015ՀՀ6 
155.0 . 016059 . 0006468 . 90 .016850 

BLOCKING PROBABILITIES FOR ° 150 ७ 10 

LOAD OUTER INNER(ZBI JNNER(SS) INNER(G2) 

125.0 .005152 ፡ 000025 . 000357 .002541 
126.0 . 44 .000031 . 0003576 .0026$8 
127.0 . 006649 . 2 900595 . 002776 
128.0 90557 .00003< . 46 .002836 
29.0 . 08 . 000036 -00043$ .00301€ 
123.0 . 5 .000058 .000Հ52 .033137 
151.0 00१1७2 ९000539 .000«72 .003257 
132. .010651 .0000«41 . 000492 .003377 

123.0 . 15 .000043 .000511 ०003596 


0 


-000045 
. 000047 


.005614 
905750 


01609? 
0160959 


-0005 30 
.000550 


134.0 
135.0 





Load OUTER INNER(2B) | ]H4ER(C3S) — 1NNER( 62) 
125.0 005152 -900002 .00903* .000«05 
126.0 . 902844 -900002 900042 906५59 
127.2 .00€ v4? . 009002 ‘006056 .000ՀՀ7 
128.0 .. 64 096095 .0Չ0ՇՀՓԵ .900470 
125.9 . 006630 .000005 .0000Հ- . 35 
139.0 .0078-7 930305 . 930052 . 57 
131.0 . 22 . 35 .00005« -9005460 
152.0 . 11 .000005 .000057 .0005օՀ 
133 0 012235 .000005 . 000059 . 000587 
134.0 -014097 .020003 111112. .000511 
155.0 . 016059 - 9000046 . 000066 »000654 


T me جج‎ ጣ بث ہے‎ 5 e ue m P ው आ و‎ e دہ‎ s... s... = መመመመ ‹› መጨ ጠ ጩ ብጠ ጠው ብጠ «ա ‹ጻመ» ብው ው “ወ ہے ےہ‎ -ծ-- 


BLOCKING PROBABILITIES FOR C = 150 ል » 12 


— — — = — — — — መ መጠ ጠው ጠው ጠመ ጠመ “ፁ 8 ጠሸ ሓጨመ፦ ው ጠው ጠመ መ መሙ መው መው وہ ہہ ہد جج‎ ‹ሹ ው ጠው ... ጠመ ጠው ጠው ጠጅ መ መ መ ጠመው ብጅ ጠጅ e 


LOAO OUTER | INNER(298) INNER(IS) INNER (42) 
125.0 .005152 .000000 .000003 .000051 
126.0 .0058Հ4« . 900 - 000006 .00005< 
127.0 9ء‎ . 0 . 00 . 7 
128.0 .00557« .000000 . 000004 . 9000۰1 
129.0 ०००७७५0 . 0 .00000« -000064 
130.0 .007823 . 0 .000005 .00024? 
10 - 009162 .000000 .000005 . 00007} 
132.0 .010651 .000000 .000005 -0090074 
122.9 Discs 9026990 . 5 .000078 
134.0 .01«037 .000000 . غ46‎ . 000082 
155.0 .01605* .000000 .000006 .000085 

BLOCKING PROBABILITIES FOR C e [60 ል 5 $ 

LOAD OUTER  INNER(28) INNER(SS) INNER(G2) 
135.0 .003607 .000525 ~ 903995 .018114 
136.0 . 0 . 000544 . 15 .018: 
137.0 .00$17* .00054* 7ھ‎ 0919.07 
138.0 .006135 .0005*2 . 9 پ4 0198ء‎ 
139.0 .007213 -900615 .00«602 .020«410 
149.0 .008420 .0006:8 -004754 .020975 
141.0 - 909762 .000661 . 004905 .021$32 
142.6 -011243 -000684 . 6> 922282 
143.0 .012866 .000707 .005 2 .0222 
144.0 -914636 . 95 .005547 .023152 
1ሩ5.0 . 016547 .000752 .005«30 .۵ 6039 

BLOCKING PROBABILITIES FOR * 160 ል ። 10 

LOAO OUTER INNER( OB)  IMNERUSS) | ५६७५८२2) 
135.0 .003407 .002054« .000621 .00«125 
፡5ፅ.0 .00«3«40 .062056 . 95 .096289 
137.0 -005179 . 900059 . 000678 .00Հ-56 
158.0 006155 .000062 .000707 004824 
153.0 .007213 .000065 000754 .00«792 
140.0 .008«20 . 0000۰8 .000746 .00«959 
121.0 .00*762 .000071 .000735 .005126 
142.0 .0112«3 .000075 . 0008:6 .005231 
143.0 .012844 . 000076 .000855 . 5 
144.0 . 66 -000079 .000882 .005ծ16 
145.0 .0165<7 009082२ . 000910 2665776 


መፍፎመጨመመሙጭመመመጭሙመመ ہج ہہ‎ ጩክ ጨ mm دہ ہہ‎ ው ےہ ےہ ہے‎ ው ው يہ‎ em CR UR دہ‎ ወው geg ses ہے‎ 


LOAD OUTER  INNERC28)  [HM«ERUSS) — ۱۶۷ 32ع‎ ( 
135.0 .003607 .00000« .000075 090725 
156.0 . 0 .000005 .000079 .000758 

TP 3 . 75 .00002$ .000685 000737 
128.0 . 004155 9959935 050097 068 9و‎ 
29 80 00275211 .000005 003051 .000865 
140 80 ۔‎ 90 252225 . ۰٤+ .209901 
.ا‎ ۵ . 009742 .00200« .020100 . 7 
1ሩ: 3 011221 . 64 . 6 009974 
ics 0 00, ٰ 002024 923158 .001007 
Les, e ه01‎ . 000027 002113 - 001045 
1465.0 .0195Հ-7 . 07 . 00117 .001280 


-— առ ար mm = wm = mm mm e mm mm vm mm ا‎ ze mm e mm mm թ «առթ սոսա mm mm e «աաա. ሙመመጩ mm 


eee eee we we ew wwe Bee ww ew Pw =ሙ “ቅ զա «Թ «թաս «թ սա «թ «թ «5 «թ «թ «թ «թ «թ «թ «թ wm ጠው ہے جہ‎ em wm wm wm 


Cad OUTER . IMNER(Z8) INNER(IS) ፤ኦኣርቫ(።2) 
125 0 2909565607 .000000 .000007 .000100 
15510 . 004140 . 0 . آ8‎ -000106 
USO .00517 . 0 . 8 .02011Հ 
128.2 . 5 . 0 060009 .000117 
153.0 .007215 . 0 . 000009 .000125 
լ«0.0 . 008620 . 000000 .000010 . 09 
141.0 909782 .000000 .000010 .000175 
<> 0 011545. .006000 .000011 .000141 
12230 .012866 .200000 . 000011 ፡0031ሩ7 
146.0 016७3५ . 000000 - 000011 . 55 
155.0 ,01557 .000000 .200012 .00015ֆ 


LOAD ` OUTER ሁሁፎጸ(=8) INNER( SS) INNEA(G2) 
155.0 . 003607 . 000000 . 000001 .000011 
136.0 .004 140 .000000 .000001 .000012 
137.0 .00517? .000000 .000001 900013 
128.0 .005135 .000000 «000001 .000013 
109 .007217 .000000 .000021 . 6 
1460.0 . 0084620 .000000 - 060001 .000015 
141.0 -009762 .000000 .000001 -000016 
142.0 .0112«43 .000000 - 00000} .000017 
1<5.0 .012844 .000000 .000001 .000017 
1464.9 -014056 .000000 .000001 .000018 


165.0 . 7 . 000000 ००००००1 000019 


10. 
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